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NEW PHOTOELECTRIC MINIMA AND LIGHT ELEMENTS OF
MM HERCULIS
TAS, G.
Ege University Observatory, 35100 Bornova,
_
Izmir, Turkey, e-mail: tas@alpha.sci.ege.edu.tr
The variability of the RS CVn type eclipsing binary MM Herculis (BD+22

3245, HD
341475) was discovered by Tsesevich (1954). Previous observational data were well studied
up to now by several authors. The last period analysis of MM Her was made by Evren
(1985) and the light elements of the system were computed.
The observations in Johnson's B, V , R lters were made at the Ege University Ob-
servatory in 1998 and 1999. The new light curves obtained from these observations have
been published by Tas (2000). The times of four primary minima obtained in this study
are listed in Table 1.
The O   C (I) residuals in Table 1 were computed from the light elements given by
Evren (1985) as
HJD
minI
= 2445551:4336 + 7:
d
960358  E:
The least squares solution has been computed from all photoelectric minima given by
Hall and Kreiner (1980), Evren (1985) and this study, and the new light elements were
derived as follows:
HJD
minI
= 2445551:4274 + 7:
d
960326  E:
 7  2
The O C (II) residuals were computed using these new light elements and all of them
have negative sign. These residuals were plotted against cycle values (E) and are shown
in Figure 1.
As seen from Figure 1, the O   C (II) residuals may be represented with a sine-like
variation. Our values (lled circles in Figure 1) are seen on the descending branch of
this variation. This variation can either be the result of a light-time eect or magnetic
activity. Our studies concerning the third body orbit and the physical parameters of the
third companion being continued and will be discussed elsewhere.
Acknowledgements: I would like to thank Drs. C. Ibanoglu and S. Evren for their
guidance. This work was supported by Ege University Research Fund (Project No. 99
FEN 014).
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Table 1: Times of new primary minima for MM Her
JD (Hel.)
E
O   C (I) O  C (II)
Filter
(24 00000+) (day) (day)
50956.48586 679  0.03082  0.00288 V
50956.48592 679  0.03076  0.00282 B
50956.48615 679  0.0305  0.0026 R
50964.44694 680  0.0301  0.0021 R
50964.44701 680  0.0300  0.0021 V
50964.44801 680  0.0290  0.0011 B
51362.45861 730  0.0363  0.0067 V
51362.45949 730  0.0354  0.0059 R
51362.46187 730  0.0331  0.0035 B
51378.38174 732  0.0339  0.0043 R
51378.38212 732  0.0335  0.0039 B
51378.38272 732  0.0329  0.0033 V
Figure 1. The O   C (II) variation of MM Her. The symbols of plus and lled circle represent the
data taken from literature and this study, respectively.
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CCD PHOTOMETRY OF THE 1999 SUPEROUTBURST OF V844 Her
KATO, T.; UEMURA, M.
Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan
e-mail: tkatokusastro.kyoto-u.a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V844 Her was disovered as a dwarf nova (Var43) by Antipin (1996). He reported that
the duration of the best-observed outburst is between 12 and 18 days, whose light urve
losely resembled that of a superoutburst of an SU UMa-type dwarf nova. A systemati
searh for further outbursts was arried out by members of various variable star organi-
zations, yielding the rst ever detetion by Sovil (1996) on 1996 Ot. 12. Time-resolved
CCD photometry by Vanmunster (1996) during this outburst unambiguously deteted
superhumps, leading to a seure lassiation of an SU UMa-type dwarf nova. The de-
termination of the superhump period was rst ahieved during the next superoutburst
in 1997 (Vanmunster 1997; Jensen 1997), yielding a period of 0:056  0:001 d, whih
resulted in one of the shortest superhump periods among SU UMa-type dwarf novae. A
more preise superhump period of 0:05597 0:00002 d is listed by Patterson (1998).
Upon the detetion by MGee (1999) of a bright outburst at visual magnitude of 12.3
on 1999 September 29.824 UT, we started time-resolved CCD photometry. The observa-
tions were done using an unltered ST-7 amera attahed to the Meade 25-m Shmidt-
Cassegrain telesope. The exposure time was 30 s. The images were dark-subtrated,
at-elded, and analyzed using the Java
TM
-based aperture and PSF photometry pakage
developed by one of the authors (TK). The ux of the variable was measured relative
to GSC 3062.32 (Tyho-2 magnitudes: V = 10:57, B   V = 1:25), whose onstany
was onrmed by omparing with GSC 3062.281 (V = 12:79, B   V = 1:03, Henden and
Sumner(1999)). A total of 1566 observations were obtained. Helioentri orretions were
applied to all observations before the following analysis.
Figure 1 illustrates the overall light urve of the present observation. Eah point repre-
sents a nightly averaged magnitude with an error bar indiating the standard error. The
light urve is harateristi of an SU UMa-type superoutburst, showing the slowly fading
\plateau" stage, followed by an abrupt deline, and the nal fading. The superhump
signal was rst deteted on Otober 1 observation ( 1:7 d after the outburst detetion),
when the amplitude of the signal was 0.09 mag. Further observation on Otober 3 learly
showed fully grown superhumps with an amplitude of 0.3 mag (see Figure 2).
The objet entered a rapid deline stage on Otober 13 aording to observations
reported to VSNET. The data during the superoutburst plateau (Otober 3{12) were
analyzed, after subtrating the linear deline, using the Phase Dispersion Minimization
(PDM) method (Stellingwerf 1978).
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Figure 1. Overall light urve of V844 Her
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Figure 2. Period analysis of V844 Her
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Figure 3. Development of superhumps in V844 Her
The result of period analysis is given in Figure 3. Although unavoidable one-day
aliases exist, we an safely hoose, with the help of previous period determinations, the
orret period of 0:05592 0:00002 d, orresponding to the frequeny of 17.88 d
 1
. The
present best period agrees with the previously determined period (Vanmunster 1997;
Patterson 1998). The analysis for the period Otober 1{3 yielded pratially the same
period (0:0559  0:0001 d), whih indiates the absene of a remarkable period hange
during the superhump growth.
Besides superhumps, we examined the post-superoutburst behavior, during whih some
SU UMa-type dwarf novae, espeially systems with short orbital systems (Kato et al.
1998), are known to show rebrightenings. No evidene of rebrightening was observed,
both in our CCD monitoring until 15 d past the steep deline, and visual monitoring
reported to VSNET.
Aside from V485 Cen, almost all of SU UMa-type dwarf novae with the shortest super-
hump (orbital) periods belong either to what is alled WZ Sge-type dwarf novae (Bailey
1979; Downes, Margon 1981; O'Donoghue et al. 1991) and ER UMa-type dwarf novae (for
a review, see Kato et al. 1999). The former ategory ontains WZ Sge, AL Com, HV Vir,
EG Cn, and related members LL And, SW UMa, WX Cet and T Leo. The latter group
ontains DI UMa and RZ LMi. From available photometri materials (Antipin (1996)
and observations to VSNET), long and bright outbursts (presumably superoutbursts) are
separated by 220{290 d, without detetable normal outbursts. Suh a low frequeny of
normal outbursts resembles that of SW UMa, another SU UMa-type dwarf nova with
a short orbital period, but the relatively regular ourrene of superoutbursts in V844
Her makes a slight dierene. It may be that V844 Her oupies a previously unknown
extension of WZ Sge-type dwarf novae toward the short reurrene period.
The authors are grateful to all observers who reported observations to VSNET, and
espeially to Hazel MGee who timely notied the outburst detetion.
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THE NEW BRIGHT RR Lyr NSV 01470
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Name of the objet:
GSC 4068 447 = NSV 01470 = CSV 006077 = BV 0311
Equatorial oordinates: Equinox:
R.A.= 04
h
09
m
40
s
DEC.= +62
Æ
27
0
12
00
2000.0
Observatory and telesope:
Monegrillo Observatory, 0.4-m Newtonian telesope;
Esteve Duran Observatory, 0.6-m Cassegrain telesope
Detetor: CCD
Filter(s): V and B
Comparison star(s): GSC 4068 1369
Chek star(s): GSC 4068 472; GSC 4068 1431
Transformed to a standard system: No
Availability of the data:
Upon request
Type of variability: RRab
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Figure 1.
Remarks:
Its variability was initially reported by Strohmeier and Knigge (1960), who indi-
ated that this star presented rapid light hanges between the photographi mag-
nitudes of 11.8 and 12.5. This objet was afterwards listed as an `S' type variable
in the NSV atalogue (Kholopov 1982). Observations performed in the B and V
bands between Deember 1999 and Marh 2000 indiate that this objet is an RRab
Lyrae star. Although no photometri standarization was performed, previous ol-
laborative work with the USNO Flagsta station (Henden et al. 1999, Henden and
Vidal 1997) showed that dierential photometry performed at Monegrillo and Es-
teve Duran Observatories are virtually on the Johnson standard system, therefore
we an estimate the standard amplitude in V and of the olor index B   V after
using the derived Johnson V and B V magnitudes from the TYCHO photometri
data for the omparison star. These results indiate that V light hanges of NSV
01470 are within 11:
m
10 and 11:
m
75, and that the B V olor index ranges between
0:
m
75 and 0:
m
95. The following ephemeris was omputed in the V band:
Max: = HJD 2451578:480 + 0:
d
572092 E:
 0:010  0:000100
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ESA, 1997, The Hipparos and Tyho Catalogues, ESA SP-1200
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CI AQUILAE IN 1917
WILLIAMS, DAVID B.
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The 1917 outburst of CI Aquilae, a possible nova, is known from a single observation
(Reinmuth 1925). The maximum of the urrent outburst was muh brighter than Rein-
muth's estimate of approximately magnitude 11 ptg (blue). To obtain a more omplete
reord of the 1917 event, I examined the Harvard College Observatory patrol plates for
the year 1917. The following estimates were made using Tyho B magnitudes for nearby
omparison stars.
HJD Mag.
(2421000+) (BT)
364.749 <10.5
366.805 10.0
368.768 8.6
369.730 8.6
374.786 9.6
379.733 9.9
393.754 11.3
397.751 11.5
403.722 11.7
CI Aql was invisible, fainter than 10.5 and usually less than 11.4, for all earlier and
later dates during 1917.
I am grateful to Martha Hazen, urator of astronomial photographs at HCO, for aess
to the patrol plates and to Kerriann Malatesta of the AAVSO tehnial sta for preparing
this note for publiation.
Referene:
Reinmuth, K., 1925, Astron. Nah., 225, 385.
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COORDINATES AND IDENTIFICATIONS FOR
SONNEBERG VARIABLES ON MVS 301{308
KINNUNEN, TIMO
1
; SKIFF, BRIAN A.
2
1
Ursa Astronomial Assoiation, Raatimiehenkatu 3 A 2, SF-00140 Helsinki, Finland (starspersonal.eunet.)
2
Lowell Observatory, 1400 West Mars Hill Road, Flagsta AZ 86001-4499, USA (baslowell.edu)
The list below is a ontinuation of a series providing aurate positions and identia-
tions for variables appearing on the MVS harts (Homeister 1957). The variables here
were rst desribed by Homeister (1949). Details about the identiation proedure
and table layout are ontained in the rst report of our series (Kinnunen & Ski 2000).
The USNO-Flagsta PMM pixel-server (Levine 2000) was again useful in making several
identiations.
Table 1: Variables on MVS 301{308
Sonne. GCVS RA (2000) De s GSC IRAS
S 4256 HS Lyr 18
h
14
m
31:
s
78 +41
Æ
10
0
55:
00
6 A
S 4257 HV Lyr 18 16 30.75 +31 06 17.3 A
S 4258 HW Lyr 18 16 09.21 +40 42 43.9 A
TX Lyr* 18 16 25.25 +40 41 36.0 G 3107-1896 18148+4040
S 4259 HY Lyr 18 17 44.04 +31 37 43.3 G 2622-1017
S 4260 HZ Lyr 18 18 05.11 +36 15 12.7 A
S 4261 II Lyr 18 17 55.04 +38 33 04.2 T 3103-1468 18162+3831
S 4262 IK Lyr 18 18 51.11 +32 36 14.1 A
S 4263 IL Lyr* 18 19 01.34 +35 26 04.8 A
S 4264 IN Lyr* 18 18 59.42 +41 12 33.7 G 3107-0156
S 4265 IP Lyr 18 23 24.37 +33 11 07.0 G 2627-1399
S 4266 IQ Lyr 18 23 48.53 +32 43 22.4 A
S 4267 IR Lyr 18 23 53.50 +39 18 57.7 A
S 4268 IY Lyr 18 29 40.78 +31 00 00.7 G 2624-0524
S 4269 KK Lyr 18 30 07.61 +34 18 00.9 A
S 4270 IZ Lyr 18 29 42.18 +39 45 12.2 A
S 4271 KQ Lyr 18 31 10.67 +31 53 17.2 G 2628-0556
S 4272 KO Lyr 18 30 46.27 +38 20 17.0 A
S 4273 KM Lyr* 18 30 29.72 +40 18 15.7 G 3109-2360
S 4274 KS Lyr 18 32 11.70 +33 17 40.8 A
S 4275 KU Lyr 18 33 03.30 +35 57 56.7 A
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Table 1: Variables on MVS 301{308 (ont'd.)
Sonne. GCVS RA (2000) De s GSC IRAS
S 4276 KV Lyr* 18
h
33
m
14:
s
6 +35
Æ
30
0
12
00
S
S 4277 KW Lyr 18 33 39.64 +33 23 42.3 G 2628-0873 18318+3321
S 4278 KX Lyr* 18 33 15.22 +40 10 22.6 G 3109-1663
S 4279 LN Lyr 18 36 28.31 +36 11 44.9 A
S 4280 LO Lyr 18 37 07.29 +40 02 47.6 A
S 4281 LQ Lyr 18 38 29.70 +39 30 04.4 G 3109-1996
S 4282 LT Lyr 18 39 34.46 +31 45 43.5 G 2637-0230
S 4283 LR Lyr 18 38 54.30 +40 24 50.4 G 3109-1110
S 4284 LS Lyr 18 39 32.84 +35 03 15.2 A
S 4285 LU Lyr 18 39 46.64 +34 33 41.5 G 2645-1153
S 4286 LV Lyr 18 40 17.33 +34 40 13.0 G 2645-1411
S 4287 LW Lyr 18 40 43.01 +35 09 19.5 A
S 4288 LY Lyr 18 40 46.68 +35 35 09.0 G 2645-0607
S 4289 LX Lyr 18 40 23.33 +41 02 23.4 G 3122-0187
S 4290 LZ Lyr 18 41 26.23 +32 58 47.4 T 2641-1446
S 4291 MM Lyr 18 42 37.29 +32 35 51.1 A
S 4292 MN Lyr 18 42 38.04 +35 04 55.2 G 2645-0738
S 4293 MO Lyr 18 42 53.41 +37 24 07.4 A
S 4294 MR Lyr 18 43 41.38 +37 43 31.6 A
S 4295 MP Lyr 18 43 26.02 +40 50 33.6 G 3122-1943
S 4296 MS Lyr 18 46 50.95 +40 06 35.5 A
S 4297 V916 Oph 18 22 49.50 +04 07 55.4 T 0441-1797
S 4298 V883 Oph 18 22 37.82 +06 37 45.1 A
S 4299 V884 Oph 18 22 47.43 +09 52 05.2 A
S 4300 V885 Oph 18 23 01.02 +08 33 32.1 G 1023-1628
S 4301 V917 Oph 18 23 22.98 +11 38 31.3 G 1031-1401
S 4302 V886 Oph 18 24 15.07 +09 59 32.1 A
S 4303 V887 Oph 18 24 24.31 +09 59 57.5 G 1027-1320 18220+0958
S 4304 V888 Oph 18 24 32.10 +10 51 17.8 A
S 4305 V918 Oph 18 25 04.48 +10 33 23.8 G 1027-1683
S 4306 V889 Oph* 18 26 25.77 +10 20 59.0 A
S 4307 V890 Oph 18 26 29.54 +09 06 59.9 A
S 4308 V919 Oph* 18 27 03.46 +07 27 31.4 A
S 4309 V2040 Oph* 18 27 30.77 +10 09 21.0 A
S 4310 V355 Her 18 27 21.01 +13 10 09.1 A
S 4311 V891 Oph 18 27 51.90 +07 17 41.3 A
S 4312 V920 Oph 18 28 20.23 +08 30 05.6 A
S 4313 DM Ser 18 28 45.26 +05 14 09.1 A
S 4314 V892 Oph 18 29 50.29 +08 56 24.8 A
S 4315 V2041 Oph 18 30 41.44 +09 37 40.3 A
S 4316 V893 Oph 18 31 30.37 +07 31 37.4 A
S 4317 V921 Oph 18 31 46.12 +08 33 49.1 A
S 4318 V922 Oph 18 32 08.57 +08 32 41.2 A
S 4319 V923 Oph 18 32 13.87 +08 22 11.0 A
S 4320 NSV 10993 18 32 13.00 +12 17 04.2 G 1032-1378
S 4321 V2042 Oph 18 32 46.98 +07 58 06.1 A
S 4322 V894 Oph 18 32 45.54 +11 43 26.3 A 18304+1141
S 4323 V2091 Oph 18 33 26.96 +06 33 46.3 A
IBVS 4905 3
Table 1: Variables on MVS 301{308 (ont'd.)
Sonne. GCVS RA (2000) De s GSC IRAS
S 4324 V924 Oph 18
h
33
m
28:
s
29 +07
Æ
57
0
50:
00
8 A
S 4325 V633 Her 18 33 22.84 +13 22 22.9 A
S 4326 V851 Oph 18 34 51.97 +07 04 02.6 T 0458-0341
S 4327 DN Ser 18 35 12.49 +06 15 10.0 A
S 4328 V925 Oph 18 35 23.70 +06 27 36.1 T 0458-0515
S 4329 V895 Oph 18 35 46.92 +11 56 47.4 G 1032-1555
S 4330 V926 Oph 18 36 10.34 +06 52 58.5 G 0458-0764
S 4331 V896 Oph 18 36 33.9 +06 43 28 S 18341+0640
S 4332 V897 Oph 18 37 08.14 +09 01 58.4 G 1024-0879 18347+0859
S 4333 V2094 Oph 18 38 02.75 +07 38 37.3 A
S 4334 V927 Oph* 18 38 17.38 +06 52 17.2 G 0459-0616
S 4335 V898 Oph 18 58 29.58 +07 05 15.8 A
S 4336 V899 Oph 18 39 32.78 +07 47 51.7 A
S 4337 NSV 11196 18 40 38.48 +08 53 57.8 A
S 4338 V928 Oph 18 40 28.93 +12 04 01.4 A
S 4339 V929 Oph 18 40 56.37 +08 17 50.7 A 18385+0814
S 4340 V900 Oph* 18 41 11.46 +07 56 00.5 A
S 4341 V930 Oph 18 41 45.68 +12 02 11.4 G 1033-0862
DE Ser* 18 42 23.03 +04 37 19.1 G 0455-1330
S 4342 V356 Her* 18 41 59.32 +13 07 54.3 A 18396+1304
S 4343 QW Her* 18 42 09.59 +13 19 59.7 A 18398+1317
S 4344 V902 Oph 18 42 52.52 +10 09 00.3 A
S 4345 V901 Oph 18 42 49.40 +11 43 46.6 A
S 4346 NSV 11278 18 44 13.59 +10 40 28.6 A
S 4347 DQ Ser* 18 44 39.63 +05 02 49.4 G 0455-2618
S 4348 V931 Oph 18 44 23.94 +10 37 24.5 A
S 4349 NSV 11281 18 44 19.84 +11 43 39.4 A
S 4350 V357 Her 18 44 31.80 +12 55 32.2 A
S 4351 QX Her* 18 44 41.09 +12 13 45.2 A
S 4352 V672 Her 18 44 53.91 +13 41 16.4 A
S 4353 V903 Oph* 18 45 10.2 +10 37 17 S
S 4354 V874 Aql* 18 45 41.09 +09 38 38.9 A
S 4355 V1181 Aql 18 46 16.94 +10 31 02.6 A
S 4356 QY Her 18 46 09.66 +12 37 50.1 G 1034-2295
S 4357 V875 Aql 18 46 39.54 +11 57 24.5 A
S 4358 DR Ser 18 47 21.02 +05 27 18.7 G 0456-0004
S 4359 V795 Aql 18 47 06.88 +11 40 11.5 A
S 4360 V358 Her 18 47 07.26 +13 06 46.2 G 1034-1727
S 4361 V876 Aql 18 47 16.67 +10 36 48.9 A 18449+1033
S 4362 V877 Aql* 18 49 12.5 +09 44 19 S
S 4363 V796 Aql 18 49 17.95 +11 27 40.7 A
S 4364 V878 Aql 18 50 05.98 +07 06 20.0 T 0460-0623
S 4365 V797 Aql 18 49 56.83 +11 27 43.3 A 18476+1124
S 4366 V879 Aql 18 49 58.57 +10 58 52.6 G 1030-3758
S 4367 V880 Aql 18 49 59.53 +11 25 30.3 A
S 4368 QZ Her 18 51 37.82 +12 09 50.3 A
S 4369 NSV 11441 18 52 03.70 +11 17 25.5 G 1034-0184
S 4370 V881 Aql 18 52 26.96 +07 58 57.8 G 1026-1475
S 4371 V798 Aql* 18 53 01.9 +09 46 58 S
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Table 1: Variables on MVS 301{308 (ont'd.)
Sonne. GCVS RA (2000) De s GSC IRAS
S 4372 V335 Her 18
h
53
m
07:
s
32 +13
Æ
18
0
38:
00
9 G 1038-0315
S 4373 V883 Aql 18 55 51.01 +09 29 15.5 G 1043-0770
S 4374 V884 Aql 18 55 54.01 +11 13 29.9 G 1043-0875 18535+1109
S 4375 V1183 Aql 18 55 56.49 +12 00 05.2 A
S 4376 V800 Aql 18 56 32.40 +10 48 42.2 G 1043-2047
S 4377 V1313 Aql 18 57 24.18 +10 42 33.6 A
S 4378 V1184 Aql 18 59 14.32 +10 22 30.3 A
S 4379 V887 Aql* 19 00 19.00 +13 44 39.3 G 1051-1084
S 4380 V888 Aql 19 01 37.51 +11 38 00.2 G 1048-0362
S 4381 V806 Aql 19 05 40.49 +08 02 56.3 G 1040-0989 19032+0758
S 4382 V1110 Aql 19 06 17.12 +03 19 08.9 G 0466-2772
S 4383 V810 Aql 19 09 48.79 +01 12 59.5 A
S 4384 V811 Aql* 19 12 49.17 {00 23 29.4 A
S 4385 V846 Aql* 19 13 36.37 {01 55 00.6 A 19110{0200
S 4386 NSV 11829 19 13 58.98 +00 53 59.5 A
S 4387 V1200 Aql* 19 15 56.57 +00 48 46.1 A 19133+0043
S 4388 V812 Aql* 19 18 54.1 +04 17 36 S
S 4389 V1317 Aql 19 18 55.28 +08 00 11.1 A
S 4390 V1205 Aql 19 19 20.20 +02 42 11.9 A
S 4391 V869 Aql* 19 19 41.79 {01 26 08.6 A
S 4392 V847 Aql 19 19 49.0 +02 01 56 S
S 4393 V813 Aql* 19 20 07.2 +02 55 59 S
S 4394 V814 Aql* 19 20 54.6 {01 02 13 S 19183{0107
S 4395 V817 Aql 19 23 01.28 +08 12 43.1 A
S 4396 V850 Aql* 19 23 34.6 +00 38 00 S
S 4397 V818 Aql* 19 23 28.26 +03 19 40.1 G 0469-1529
S 4398 V851 Aql 19 24 00.79 +01 21 25.3 A
S 4399 NSV 11983 19 24 12.18 +03 08 37.7 G 0469-0399
S 4400 V1129 Aql 19 24 57.16 +05 54 43.9 A
S 4401 V852 Aql 19 25 43.22 {00 17 18.2 G 5131-0761
S 4402 V819 Aql* 19 26 07.6 +07 42 49 S
S 4403 V853 Aql 19 28 07.63 +01 44 36.7 A
S 4404 V854 Aql 19 28 27.36 +02 06 53.5 A
S 4405 V857 Aql 19 28 41.85 +03 54 00.9 G 0473-2504
V820 Aql* 19 28 59.18 {01 51 33.7 A
S 4406 V1236 Aql 19 28 40.07 +06 44 10.0 A
S 4407 V1338 Aql* 19 29 28.6 +03 30 38 S
S 4408 V921 Aql 19 30 19.87 {01 35 17.3 A
S 4409 V821 Aql 19 30 15.9 +05 07 29 S 19277+0501
S 4410 V922 Aql 19 30 29.14 +01 13 05.0 A
V859 Aql* 19 31 01.22 +05 23 53.5 T 0486-0666
S 4411 V978 Aql 19 31 31.63 +02 12 57.1 A
S 4412 V1248 Aql* 19 31 36.1 +05 08 37 S
S 4413 V860 Aql 19 33 34.2 +04 13 07 S
S 4414 V861 Aql 19 33 58.72 +04 09 53.4 G 0486-5066
S 4415 V823 Aql 19 34 24.33 +05 39 19.0 A
S 4416 V824 Aql 19 35 19.59 +03 39 13.0 A
S 4417 V990 Aql 19 35 23.64 +04 10 45.1 A
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Table 1: Variables on MVS 301{308 (ont'd.)
Sonne. GCVS RA (2000) De s GSC IRAS
S 4418 V862 Aql 19
h
35
m
42:
s
69 {00
Æ
11
0
58:
00
1 A 19331{0018
S 4419 V863 Aql 19 35 39.35 +07 55 56.9 G 1056-3367
S 4420 V997 Aql 19 37 23.28 +05 35 55.1 G 0486-2942
S 4421 NSV 12215 19 37 44.00 +01 49 35.8 T 0479-0823
S 4422 V825 Aql 19 38 28.92 +04 02 57.7 G 0487-2364 19360+0356
S 4423 V826 Aql 19 38 27.85 +06 24 59.6 A 19360+0618
S 4424 V1000 Aql 19 38 27.83 +06 02 45.1 A
V601 Aql* 19 40 06.53 {00 20 46.1 A
S 4425 V1018 Aql* 19 42 55.01 +00 39 47.6 A
S 4426 V1144 Cyg 19 39 27.11 +55 31 26.7 A
S 4427 V754 Cyg 19 42 49.75 +51 52 50.8 G 3569-0766 19415+5145
S 4428 V697 Cyg 19 49 15.74 +52 47 06.2 T 3935-2213
S 4429 V765 Cyg 20 10 41.29 +54 03 15.9 G 3936-0705
V1369 Cyg* 20 11 09.92 +51 36 56.9 G 3571-2151
S 4430 V766 Cyg 20 13 09.06 +57 45 03.5 G 3944-0074
S 4431 V559 Cyg 20 15 53.9 +51 51 38 S
S 4432 V768 Cyg 20 16 43.79 +55 56 03.7 A
S 4433 V769 Cyg 20 18 45.44 +53 31 24.3 G 3937-1130
S 4434 V560 Cyg 20 19 04.85 +59 43 22.6 A 20181+5934
S 4435 NSV 13032* 20 20 29.46 +53 51 33.1 G 3937-0770
S 4436 V774 Cyg 20 31 01.67 +57 10 14.0 A 20298+5659
S 4437 V775 Cyg 20 31 48.47 +59 32 01.3 A
S 4438 NSV 13255 20 42 02.78 +58 55 20.9 A 20408+5844
DE Cep* 20 48 20.20 +59 09 55.6 G 3963-0573
DR Cep* 20 49 05.59 +58 53 57.2 G 3963-1024
S 4439 NSV 13466*
S 4440 V1320 Aql 19 44 06.17 +01 57 46.3 A 19415+0150
S 4441 V891 Aql* 19 44 10.8 +00 18 27 S
S 4442 V892 Aql 19 44 21.99 +02 03 12.1 A
S 4443 V1321 Aql 19 47 47.04 +04 34 42.8 G 0488-2961 19452+0427
S 4444 V893 Aql 19 49 31.86 {02 16 30.2 A 19469{0224
S 4445 V831 Aql 19 50 47.55 {03 36 58.0 A
S 4446 V832 Aql 19 51 24.26 +04 20 05.9 A
S 4447 V894 Aql 19 52 35.75 +04 19 04.1 A
S 4448 V1325 Aql* 19 53 00.5 +04 25 01 S
S 4449 V895 Aql 19 54 48.34 +04 29 46.3 G 0489-0705
S 4450 NSV 12552* 19 55 13.48 {02 06 23.4 A
S 4451 V833 Aql 19 55 54.20 +04 35 30.2 G 0489-2997
S 4452 V896 Aql 19 56 57.75 +01 31 47.8 A
S 4453 V897 Aql 19 57 40.63 {02 28 36.8 A
S 4454 NSV 12609 19 57 53.25 +01 28 56.4 G 0481-2767
S 4455 V898 Aql 19 59 04.38 {01 55 21.1 G 5151-0069
S 4456 NSV 12673 20 00 36.65 {01 42 16.5 G 5160-0572 19580{0150
S 4457 V899 Aql 20 01 29.44 +04 25 36.4 G 0502-2709 19590+0417
S 4458 V900 Aql 20 03 25.00 {05 09 14.7 A
S 4459 V901 Aql 20 05 11.87 {02 39 59.4 G 5164-1036
S 4460 V902 Aql 20 05 30.84 +04 27 12.8 T 0502-1084
S 4461 V903 Aql 20 08 22.09 {05 21 19.4 A
S 4462 V834 Aql 20 09 53.84 +03 41 18.0 G 0499-2526 20073+0332
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Table 1: Variables on MVS 301{308 (ont'd.)
Sonne. GCVS RA (2000) De s GSC IRAS
S 4463 V835 Aql 20
h
10
m
15:
s
40 {05
Æ
42
0
59:
00
5 G 5173-0870
S 4464 V904 Aql 20 10 09.66 {00 03 09.1 A
S 4465 V905 Aql 20 10 15.25 +01 34 18.3 A
S 4466 V1329 Aql 20 10 45.29 +02 22 44.0 G 0499-2561
S 4467 V836 Aql 20 12 49.94 {04 36 08.0 G 5169-1392
S 4468 V906 Aql 20 12 56.13 +04 32 08.2 A
S 4469 V907 Aql 20 14 42.08 +00 49 37.1 A
S 4470 V908 Aql 20 18 32.36 +00 42 29.0 A
S 4471 V909 Aql* 20 21 59.40 {04 41 49.4 G 5170-0660
S 4472 V910 Aql 20 23 11.69 {01 33 57.5 G 5163-1964
S 4473 NSV 13052 20 23 47.60 {03 51 40.9 G 5171-0505 20211{0401
S 4474 V911 Aql 20 23 47.30 +03 36 49.8 A
S 4475 EQ Vul 19 58 23.20 +28 01 08.4 T 2149-1476
DG Vul* 19 58 40.17 +27 41 01.5 T 2149-1732
S 4476 V1020 Cyg 19 59 09.05 +32 41 43.7 G 2674-3525
S 4477 NSV 12703* 20 01 33.63 +28 14 08.8 G 2153-1109
S 4478 V719 Cyg 20 03 38.53 +30 28 09.2 G 2670-4596
S 4479 V486 Cyg 20 05 03.37 +34 42 49.1 A
S 4480 V551 Cyg 20 06 06.89 +30 18 56.0 A 20041+3010
S 4481 V553 Cyg 20 06 23.04 +34 25 53.1 A
S 4482 V725 Cyg 20 08 05.66 +30 45 02.0 G 2671-1881
S 4483 NSV 12945 20 14 39.72 +35 39 14.8 G 2683-3724
S 4484 NSV 12995* 20 18 49.9 +27 15 38 S
DT Vul* 20 25 09.00 +26 48 47.0 A 20230+2639
S 4485 V727 Cyg 20 25 49.62 +31 26 05.6 A 20238+3116
S 4486 EG Vul 20 26 59.78 +26 11 59.1 A
S 4487 V562 Cyg* 20 27 37.14 +35 33 17.1 A 20256+3523
S 4488 EI Vul 20 28 32.60 +25 53 32.3 A 20263+2543
S 4489 DU Vul 20 30 41.79 +28 12 34.2 A 20285+2802
S 4490 V565 Cyg 20 33 12.38 +29 48 35.6 A 20311+2938
S 4491 EK Vul 20 35 25.81 +27 44 25.7 G 2165-1387
S 4492 EL Vul 20 35 42.37 +25 29 12.2 G 2161-1307 20335+2518
EM Vul* 20 39 35.79 +25 31 25.6 G 2174-0389
S 4493 DW Vul 20 40 33.28 +27 04 42.2 A
S 4494 EN Vul 20 42 21.79 +27 28 47.6 G 2178-0679
S 4495 V571 Cyg* 20 44 43.82 +30 02 14.5 A 20426+2951
S 4496 V570 Cyg 20 44 31.47 +32 29 32.5 A
S 4497 EW Del 20 16 31.16 +15 41 57.4 A
S 4498 EX Del 20 16 58.35 +15 52 52.8 A
S 4499 EY Del 20 17 30.00 +13 42 45.1 G 1085-0272 20151+1333
S 4500 EN Del* 20 18 01.67 +13 22 29.0 A
S 4501 DF Sge* 20 17 55.6 +18 43 51 S
S 4502 FU Del 20 19 53.99 +11 38 00.6 G 1082-0828
S 4503 NSV 13017 20 20 15.56 +10 37 59.9 A
S 4504 FV Del* 20 21 46.22 +14 07 49.6 G 1086-2036
S 4505 EZ Del 20 25 22.49 +15 46 00.9 A
S 4506 FG Del 20 28 25.40 +12 20 19.6 A
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Table 1: Variables on MVS 301{308 (ont'd.)
Sonne. GCVS RA (2000) De s GSC IRAS
S 4507 FH Del 20
h
28
m
12:
s
27 +19
Æ
26
0
22:
00
2 A
S 4508 FI Del 20 29 16.34 +14 45 59.6 A
S 4509 FK Del 20 30 19.90 +12 26 12.0 A
S 4510 FL Del 20 31 27.97 +14 59 58.0 A
S 4511 FM Del 20 33 44.26 +16 16 17.5 G 1633-1936
S 4512 FN Del* 20 34 27.02 +15 05 08.6 A
S 4513 EO Del 20 37 47.73 +18 55 31.3 A
S 4514 EQ Del 20 39 40.44 +12 26 09.8 A
S 4515 FY Del 20 39 58.34 +12 26 21.4 A
EP Del* 20 39 27.67 +19 44 51.6 G 1641-0130 20372+1934
S 4516 FO Del 20 40 47.68 +10 18 38.1 G 1092-0616
S 4517 FP Del 20 43 10.43 +10 53 05.9 A
S 4518 ES Del 20 43 58.30 +19 14 17.2 G 1642-0636
S 4519 FQ Del 20 44 50.84 +18 53 37.2 A
S 4520 FR Del 20 55 13.01 +11 37 42.0 G 1098-0472
S 4521 FS Del 20 56 14.73 +16 40 19.4 A
S 4522 FT Del 20 56 29.63 +16 23 46.9 A
EM Del* 20 57 28.65 +10 02 33.2 G 1107-0963
Notes:
V601 Aql SV* R 318.
V798 Aql GCVS 4.2 (De 1999 version) gives position for wrong star.
V811 Aql GCVS 4.1 position 3:
0
6 in error.
V812 Aql northeastern omponent of a lose pair in a small trio; GSC/USNO-A2.0
positions skewed.
V813 Aql variable on POSS-I/II red plates.
V814 Aql ompanion 7
00
southwest.
V818 Aql another similarly-bright red star 10
00
southeast.
V819 Aql brighter ompanion 10
00
northeast.
V820 Aql SV* R 314.
V846 Aql GCVS 4.1 position 4:
0
2 in error.
V850 Aql faint on POSS-I.
V859 Aql AN 116.1935.
V869 Aql GCVS 4.1 position 3:
0
7 in error.
V874 Aql C* 2655.
V877 Aql southwestern omponent of a lose double, USNO-A2.0 position skewed;
a fainter but muh redder star lies at end-gures 12:
s
7/11
00
; possibly both stars
ontribute to IRAS 18468+0940.
V887 Aql southeastern star of a lose pair; variable on POSS-I/II red plates.
V891 Aql western star of small group; rowded.
V909 Aql GCVS 4.1 position 3:
0
1 in error.
V1018 Aql northeastern star of a pair.
V1200 Aql eastern star of a pair.
V1248 Aql GCVS 4.2 (De 1999 version) gives position for wrong star.
V1325 Aql northwestern omponent of a lose pair; very bright on POSS-II IV-N plate.
USNO-A2.0 position is for southeastern omponent.
V1338 Aql eastern star of a lose pair; USNO-A2.0 position skewed due to rowding.
DE Cep AN 987.1935.
DR Cep AN 988.1935.
8 IBVS 4905
Notes (ont'd.):
V562 Cyg IRC +40421; southeastern star of a pair.
V571 Cyg southern star of an 8
00
pair.
V1369 Cyg AN 720.1933.
EM Del SVS 400.
EN Del near to, but outside position error-ellipse of IRAS 20157+1313.
EP Del AN 388.1933.
FN Del eastern star of a pair.
FV Del MVS hart has wrong star marked.
QW Her GCVS 4.1 position 3:
0
0 in error.
QX Her rowded.
V356 Her eastern omponent of lose pair.
TX Lyr AN 18.1913.
IL Lyr GCVS 4.1 position 3:
0
0 in error.
IN Lyr GCVS 4.1 position 3:
0
4 in error.
KM Lyr southwestern star of two.
KV Lyr northern omponent of a pair.
KX Lyr BD+40
Æ
3411C.
V889 Oph northwestern star of a pair.
V900 Oph southern star of two.
V903 Oph variable on POSS-I/II red plates.
V919 Oph on northeastern side of a small group.
V927 Oph southeastern omponent of a lose pair.
V2040 Oph western omponent of a lose double; MVS hart distorted.
DF Sge western omponent of a lose double; USNO-A2.0 position skewed.
DE Ser AN 489.1934.
DQ Ser SS 417.
DG Vul AN 655.1936.
DT Vul AN 726.1933.
EM Vul AN 732.1933.
NSV 12552 near to but outside position error-ellipse of IRAS 19526{0214.
NSV 12703 see note in Ski (1999).
NSV 12995 western omponent of lose pair.
NSV 13032 GCVS 4.1 position 3:
0
0 in error.
NSV 13466 not found; there must be some gross error in the soure position.
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The list below is a ontinuation of a series providing aurate positions and identia-
tions for variables appearing on the MVS harts (Homeister 1957). The variables here
were rst desribed by Homeister (1949). Details about the identiation proedure and
table layout are ontained in the rst report of our series (Kinnunen & Ski 2000). Some
stars in this list have aurate positions already reported by Shokin & Samus (1997) and
by Yoshida et al. (1999). The USNO-Flagsta PMM pixel-server (Levine 2000) was again
useful in making several identiations.
Table 1: Variables on MVS 308{316
Sonne. GCVS RA (2000) De s GSC IRAS
S 4523 V502 Cyg 20
h
26
m
28:
s
76 +42
Æ
41
0
45:
00
3 G 3160-0462
S 4524 V503 Cyg 20 27 17.50 +43 41 24.8 A
V506 Cyg* 20 30 37.82 +44 55 35.1 G 3165-0182
S 4525 V507 Cyg 20 31 04.49 +47 22 00.4 A
S 4526 NSV 13146* 20 33 09.96 +48 32 26.8 A
S 4527 V511 Cyg 20 43 18.02 +45 45 18.0 A
S 4528 V510 Cyg 20 43 09.64 +48 58 45.4 A
S 4529 V512 Cyg 20 44 43.68 +49 35 50.9 T 3582-0560
S 4530 V516 Cyg 20 47 09.79 +41 55 26.8 A
S 4531 V519 Cyg 20 51 51.45 +46 32 27.1 G 3575-2497
S 4532 V521 Cyg* 20 58 23.83 +43 53 11.2 A
S 4533 V1225 Cyg* 21 06 16.0 +46 18 03 S 21045+4605
S 4534 NSV 13539* 21 06 17.18 +46 18 05.6 T
S 4535 V458 Cyg 21 08 07.29 +45 39 29.9 G 3588-6507
S 4536 V526 Cyg 21 10 17.50 +45 56 10.0 G 3588-4438
S 4537 V1664 Cyg* 21 11 09.45 +39 33 24.2 A
S 4538 V528 Cyg 21 11 36.77 +41 51 39.7 G 3177-2886
S 4539 V530 Cyg 21 12 09.57 +47 38 01.7 T 3593-2868
S 4540 V572 Cyg 21 09 00.7 +41 12 03 S
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Table 1: Variables on MVS 308{316 (ont'd.)
Sonne. GCVS RA (2000) De s GSC IRAS
S 4541 V576 Cyg 21
h
09
m
38:
s
82 +42
Æ
17
0
39:
00
4 G 3176-0306
S 4542 V579 Cyg 21 10 48.37 +44 10 45.6 T 3181-5031
S 4543 NSV 13593 21 11 08.64 +47 10 05.9 T 3592-2060
S 4544 V583 Cyg* 21 12 35.74 +48 03 56.9 G 3593-3223
S 4545 V584 Cyg 21 13 40.63 +44 02 08.9 A
S 4546 V591 Cyg 21 17 24.73 +46 11 22.5 T 3589-3299
S 4547 V593 Cyg 21 19 09.87 +42 38 18.2 A
S 4548 V731 Cyg* 21 20 36.31 +45 14 41.2 G 3589-7386
S 4549 V605 Cyg 21 25 44.81 +47 42 44.2 G 3594-2346
S 4550 V732 Cyg 21 27 59.24 +43 35 20.8 A 21260+4322
S 4551 V610 Cyg 21 29 07.29 +40 40 11.3 A
V611 Cyg* 21 29 22.23 +41 56 16.5 T 3190-1370
S 4552 V615 Cyg 21 30 26.08 +50 09 19.6 A
S 4553 V616 Cyg 21 30 33.90 +50 07 32.8 A
S 4554 V628 Cyg 21 34 04.05 +47 14 22.0 G 3595-2084
S 4555 V537 Cyg 21 34 01.19 +49 55 59.5 T 3599-0780
S 4556 V630 Cyg* 21 34 59.22 +40 40 18.8 A
S 4557 V631 Cyg 21 35 08.47 +43 51 41.3 A
S 4558 V632 Cyg* 21 36 04.22 +40 26 19.4 A
S 4559 V645 Cyg* 21 39 58.0 +50 14 24 S 3599-1758 21381+5000
S 4560 V654 Cyg 21 43 55.90 +44 46 43.0 G 3196-1116
S 4561 V660 Cyg* 21 48 11.45 +41 02 41.4 A
S 4562 V663 Cyg 21 48 31.51 +42 05 32.0 G 3192-0898
S 4563 V668 Cyg 21 49 56.77 +40 56 31.8 A 21479+4042
S 4564 V669 Cyg 21 49 59.40 +45 03 45.2 G 3604-0490
S 4565 V670 Cyg* 21 50 19.0 +42 46 22 S 21483+4232
S 4566 V672 Cyg 21 51 21.44 +44 39 50.4 A
S 4567 V674 Cyg 21 51 27.61 +49 44 52.2 G 3612-1129 21495+4930
S 4568 V675 Cyg 21 51 57.93 +48 43 48.3 G 3608-0393
S 4569 DL La* 21 58 37.16 +41 46 24.8 G 3193-0554
S 4570 ET La 21 59 06.31 +41 03 56.1 G 3189-0410 21570+4049
S 4571 IK Cep 21 52 05.51 +56 45 48.1 G 3976-1073 21503+5631
S 4572 V1429 Cyg 21 55 06.22 +53 25 22.2 A
S 4573 V1430 Cyg 21 56 06.90 +50 17 34.6 A
CP Cep* 21 57 52.69 +56 09 50.1 T 3972-0139
GN Cep* 21 59 52.27 +57 21 48.7 G 3976-0717
S 4574 V1414 Cyg* 22 01 20.87 +47 36 04.6 A
S 4575 MN Cep 22 04 25.72 +54 26 18.4 A
S 4576 DM La 22 04 35.65 +52 53 58.8 A
S 4577 HX La 22 06 08.26 +49 31 48.8 A
S 4578 DN La 22 06 28.86 +51 10 53.9 A 22045+5056
S 4579 PT La 22 06 48.08 +51 40 10.8 A
S 4580 DO La* 22 07 37.00 +47 44 40.0 G 3610-1569 22056+4729
S 4581 NSV 14046 22 08 44.26 +48 55 23.7 A 22067+4840
S 4582 MR Cep 22 11 16.49 +55 01 12.3 A
S 4583 DP La* 22 14 53.4 +55 21 17 S
S 4584 PZ La 22 15 57.44 +49 34 34.4 A 22139+4919
S 4585 QQ La 22 16 55.45 +50 05 23.0 T 3614-1765 22149+4950
S 4586 KU La 22 17 01.70 +55 10 38.2 A
S 4587 NSV 14115 22 19 12.40 +49 20 06.4 A
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Table 1: Variables on MVS 308{316 (ont'd.)
Sonne. GCVS RA (2000) De s GSC IRAS
S 4588 NSV 14134 22
h
21
m
40:
s
74 +47
Æ
31
0
41:
00
0 G 3611-1909
S 4589 QV La* 22 26 40.96 +49 44 59.0 A
S 4590 DQ La 22 26 56.68 +56 49 39.2 A 22250+5634
S 4591 NO La 22 28 11.96 +53 56 11.9 A
S 4592 NSV 14189* 22 31 03.66 +47 13 41.3 A
S 4593 ES La 22 32 06.31 +53 57 32.8 T 3983-0386
S 4594 V336 La 22 37 55.23 +55 14 32.6 A
S 4595 DR La 22 39 22.67 +51 32 35.2 A
S 4596 GK La 22 41 56.21 +50 28 00.3 T 3629-0431
S 4597 FF La 22 43 22.43 +48 00 52.9 G 3625-1586
S 4598 DT La 22 43 45.3 +52 15 21 S
S 4599 EE La* 22 48 42.23 +52 17 11.9 A
S 4600 FL La 22 49 50.34 +51 15 48.6 A
S 4601 NSV 14252 22 37 17.44 +63 57 18.7 G 4273-0701 22355+6341
S 4602 DG Cep 22 44 11.11 +61 43 42.6 T 4265-0376
S 4603 NSV 14333* 22 50 53.19 +61 45 58.0 G 4265-0106
S 4604 IM Cep 23 13 10.91 +62 42 05.6 G 4283-0073
S 4605 V399 Cas 23 22 25.23 +61 07 46.9 A
S 4606 NSV 14247* 22 36 21.95 +53 05 19.2 A
S 4607 EY La 22 41 48.28 +54 24 24.4 A
S 4608 DF Cep* 22 42 55.42 +57 37 04.3 A 22409+5721
S 4609 FI La 22 45 03.76 +55 32 22.2 G 3988-0039
S 4610 DV La 22 45 04.26 +56 37 18.8 T 3992-2086 22430+5621
DW La* 22 46 34.02 +52 51 40.8 A
S 4611 DX La 22 47 04.49 +52 21 29.9 A 22449+5205
S 4612 NSV 14318 22 47 08.36 +50 06 47.6 G 3629-2399
S 4613 DY La 22 47 19.26 +53 59 06.6 A
S 4614 DZ La 22 48 22.60 +49 11 59.9 A 22462+4856
S 4615 FR La 22 48 57.90 +54 12 35.6 A
S 4616 NSV 14332 22 50 54.52 +48 39 24.2 G 3625-1048
S 4617 EG La* 22 50 38.8 +55 14 52 S
S 4618 FN La 22 51 33.46 +50 46 30.9 T 3633-0017 22494+5030
S 4619 FO La* 22 52 01.06 +50 58 09.3 G 3633-1309 22498+5042
S 4620 FS La 22 53 14.44 +47 58 06.8 A
S 4621 FT La 22 54 27.56 +48 25 57.9 A
S 4622 NSV 14365* 22 55 25.39 +52 17 09.2 A
S 4623 V342 Cas 23 01 21.16 +57 52 01.4 G 3993-0763
S 4624 KX Cas* 23 02 36.61 +57 55 11.3 A
S 4625 KY Cas* 23 04 53.61 +53 15 47.2 A
S 4626 BR And 23 05 15.81 +52 10 40.0 A
S 4627 V344 Cas 23 07 35.12 +57 23 33.9 T 4006-1750
S 4628 KZ Cas* 23 08 13.98 +56 27 17.5 A
S 4629 CZ And 23 09 00.88 +49 36 51.3 G 3631-1623
S 4630 NSV 14438 23 08 52.51 +52 41 32.1 A
S 4631 V348 Cas* 23 11 25.7 +57 45 02 S
S 4632 BS And 23 12 46.97 +51 52 25.8 A
S 4633 LM Cas* 23 12 59.7 +56 51 20 S
S 4634 V352 Cas 23 17 57.57 +53 44 25.4 G 3998-0908 23156+5328
S 4635 DF And 23 18 40.26 +48 11 21.4 T 3640-0047 23163+4754
4 IBVS 4906
Table 1: Variables on MVS 308{316 (ont'd.)
Sonne. GCVS RA (2000) De s GSC IRAS
S 4636 NSV 14547* 23
h
24
m
39:
s
65 +49
Æ
36
0
00:
s
9 A
S 4637 BV And* 23 27 02.08 +50 07 13.2 A
S 4638 NSV 14573 23 27 19.63 +48 17 28.4 A
S 4639 DK And 23 28 45.90 +50 34 29.2 G 3645-0701
S 4640 V369 Cas 23 29 31.29 +52 30 38.6 A
S 4641 DL And 23 29 47.02 +48 57 18.9 G 3645-1904 23273+4840
S 4642 V370 Cas 23 30 17.88 +50 50 08.8 G 3649-2069
S 4643 V358 Cas 23 30 27.36 +57 58 33.8 G 4007-0414
S 4644 V371 Cas 23 33 46.34 +53 37 15.4 A
S 4645 V359 Cas* 23 34 27.13 +56 19 17.8 T 4008-1283
S 4646 V360 Cas 23 34 47.58 +55 54 16.4 T 4004-0771
S 4647 BM And 23 37 38.48 +48 24 12.0 G 3642-0171
S 4648 V361 Cas 23 41 44.28 +56 09 52.5 T 4004-0633
S 4649 NSV 14675 23 42 03.49 +52 08 46.7 A
S 4650 LO Cas 23 43 01.51 +52 47 15.7 A
S 4651 PW Cas 23 25 58.46 +61 16 00.6 G 4280-1499
V530 Cas* 23 30 44.11 +60 15 20.7 T 4280-1989
S 4652 DY Cep 23 32 05.44 +64 00 53.6 T 4288-1103
S 4653 PX Cas 23 34 02.31 +56 50 28.8 A
S 4654 PY Cas* 23 43 43.53 +61 05 52.5 T 4281-2062 23413+6049
S 4655 KK Cas 23 49 56.03 +59 56 26.6 G 4013-1095
S 4656 QR Cas 23 51 04.24 +55 41 48.8 A
S 4657 QT Cas* 23 53 10.01 +62 38 01.7 G 4285-0878
S 4658 QU Cas 23 54 25.57 +56 04 21.1 A
S 4659 LP Cas 23 57 18.79 +54 52 51.1 A 23547+5436
S 4660 QW Cas 23 57 44.21 +56 56 46.0 T 4009-1351 23552+5640
S 4661 QV Cas* 23 57 22.02 +62 10 59.2 G 4285-2442 23548+6154
S 4662 QY Cas 23 59 05.15 +54 01 00.7 A
S 4663 QZ Cas 23 59 40.95 +56 24 13.8 G 4009-1979
S 4664 V335 Cas 23 59 38.50 +59 45 30.3 G 4013-0847
S 4665 V336 Cas 0 01 00.40 +60 26 45.6 G 4014-1935
S 4666 V362 Cas 0 02 21.46 +63 28 07.2 G 4018-1972
S 4667 LQ Cas 0 04 10.96 +61 42 07.8 A
S 4668 MQ Cas 0 09 37.54 +58 13 11.0 G 3664-0126 00070+5756
S 4669 MR Cas 0 11 42.02 +58 04 23.9 A
S 4670 V337 Cas* 0 13 22.33 +58 12 33.5 G 3665-1130
S 4671 MT Cas 0 14 43.69 +54 40 14.2 A
S 4672 MU Cas 0 15 51.56 +60 25 53.6 T 4014-1119
S 4673 MV Cas 0 16 37.73 +62 48 48.9 A
S 4674 MW Cas* 0 16 49.4 +55 05 01 S 3657-1399
S 4675 MX Cas 0 19 53.44 +55 01 03.2 A
S 4676 MY Cas 0 21 06.89 +63 54 46.3 G 4023-0337
S 4677 NN Cas* 0 22 20.0 +57 30 02 S
S 4678 NO Cas 0 24 04.65 +61 20 30.0 T 4015-1454
S 4679 NP Cas 0 23 57.66 +62 57 00.6 G 4019-1669
S 4680 NQ Cas 0 24 34.87 +54 17 38.3 T 3653-0117
S 4681 NR Cas 0 25 27.20 +56 05 08.5 T 3657-0001
S 4682 NS Cas 0 30 57.09 +57 18 25.3 G 3662-1990
S 4683 NT Cas 0 32 04.64 +55 27 21.1 A
S 4684 NU Cas 0 32 24.65 +57 01 51.6 G 3662-0956
S 4685 NV Cas 0 36 13.04 +55 54 48.2 A
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Table 1: Variables on MVS 308{316 (ont'd.)
Sonne. GCVS RA (2000) De s GSC IRAS
S 4686 NW Cas 0
h
37
m
16:
s
53 +58
Æ
46
0
24:
00
1 G 3666-1810
S 4687 V339 Cas*
S 4688 KQ Cas 0 38 37.72 +58 32 42.2 A
S 4689 NX Cas 0 38 59.46 +59 27 48.8 G 3666-0923
S 4690 NY Cas 0 40 23.21 +58 37 06.7 G 3667-0948
S 4691 NZ Cas 0 43 48.39 +60 12 10.1 G 4016-1611
S 4692 OP Cas 0 46 29.91 +63 32 35.9 T 4020-0217
S 4693 OQ Cas 0 47 25.12 +61 01 46.8 G 4016-0741
S 4694 OR Cas 0 48 01.31 +60 51 42.1 T 4016-1866
S 4695 DT Cas 23 34 59.63 +59 21 29.3 G 4012-1261
S 4696 DU Cas 23 37 12.00 +57 26 22.8 G 4008-0916 23348+5709
S 4697 EI Cas 23 45 46.06 +58 06 43.0 A
S 4698 EL Cas 23 47 38.55 +62 27 10.8 G 4285-2048
S 4699 FH Cas 0 05 52.60 +55 02 01.8 T 3656-0368 00032+5445
S 4700 FU Cas 0 34 54.27 +55 17 15.6 G 3658-1829
S 4701 FV Cas 0 36 36.41 +55 13 31.9 G 3658-1973
S 4702 FX La 22 24 25.44 +46 08 50.9 A
S 4703 GH La* 22 39 36.18 +47 17 48.7 A
S 4704 CN And 0 20 30.54 +40 13 33.8 T 2787-1815
S 4705 LZ Cas 0 37 23.19 +46 46 06.7 T 3249-2311
S 4706 BZ And 0 37 37.75 +45 36 15.3 T 3249-0012
S 4707 KR Cas 0 54 02.15 +54 31 01.1 T 3672-0269
S 4708 KS Cas 0 57 04.06 +48 42 11.3 T 3267-0810
S 4709 DR And* 1 05 10.70 +34 13 06.3 T 2286-0352
S 4710 BN And 1 10 47.81 +34 07 37.1 T 2286-0416 01079+3351
S 4711 CD And 1 26 28.36 +44 21 25.0 T 2825-2245
S 4712 CE And 1 29 33.27 +46 39 33.0 T 3265-1605
S 4713 CI And* 1 55 08.31 +43 45 56.5 T 2828-0830
S 4714 CP And 2 12 51.23 +45 37 51.7 T 3281-1567
S 4715 BI And 2 25 54.34 +38 07 22.2 T 2831-1262
S 4716 DU And 2 30 31.34 +40 50 33.3 G 2836-0362
S 4717 CQ And 2 31 31.96 +45 56 36.6 G 3295-2141 02282+4543
S 4718 RX Tri 2 39 27.11 +35 18 50.0 T 2332-0361 02363+3505
S 4719 KL Per* 2 41 16.51 +48 56 18.8 T 3304-0048
S 4720 IV Per 2 59 56.26 +42 37 15.1 A 02566+4225
S 4721 KN Per 3 22 35.65 +41 19 55.3 T 2869-2543
S 4722 LY Per 3 22 41.24 +34 12 37.2 T 2349-1387 03195+3401
S 4723 IP Per 3 40 46.96 +32 31 53.7 T 2359-1011
S 4724 IQ Per 3 59 44.68 +48 09 04.5 T 3331-1175
S 4725 IR Per 4 20 03.17 +41 03 50.1 T 2883-1186
S 4726 IX Aur* 5 36 08.35 +38 02 00.0 T 2910-1284
S 4727 HL Aur 6 19 13.04 +49 42 06.9 T 3383-0696
S 4728 GO Aur 6 26 01.98 +50 29 28.8 G 3384-0832 06221+5031
S 4729 GQ Aur 6 26 42.85 +47 14 23.1 G 3380-1273 06229+4716
S 4730 KT Aur* 6 27 43.70 +53 41 47.1 T 3765-1987 06236+5343
S 4731 KS Aur* 6 25 43.94 +36 26 19.8 T 2433-0099 06223+3628
S 4732 HR Aur* 6 31 11.02 +30 56 16.0 T 2422-0827
S 4733 DW Gem 6 30 59.84 +27 27 07.6 T 1887-1313
S 4734 SU Lyn 6 42 55.14 +55 28 27.2 T 3770-1789
S 4735 GR Aur* 6 43 42.63 +38 01 53.4 A 06402+3804
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Table 1: Variables on MVS 308{316 (ont'd.)
Sonne. GCVS RA (2000) De s GSC IRAS
S 4736 NSV 3185 6
h
44
m
37:
s
43 +41
Æ
44
0
07:
00
0 G 2949-0574
S 4737 GX Gem 6 46 09.14 +34 24 52.8 T 2444-0267
S 4738 FW Gem 6 58 33.85 +31 38 26.4 A 06553+3142
S 4739 TX Lyn 7 18 08.22 +48 16 38.7 T 3396-0351 07144+4822
S 4740 TV Lyn* 7 33 31.73 +47 48 09.9 T 3409-1947
S 4741 TW Lyn 7 45 06.29 +43 06 41.7 T 2967-0176
S 4742 BM Lyn 7 47 20.82 +47 20 17.6 T 3407-0482
S 4743 GW Gem 7 52 28.98 +27 09 15.6 T 1933-0692
S 4744 SV Lyn 8 03 39.95 +36 20 41.6 T 2480-1142
S 4745 SS Lyn 8 05 55.46 +51 41 13.6 T 3414-0470
S 4746 SW Lyn 8 07 41.57 +41 48 01.7 T 2976-0085
S 4747 SZ Lyn 8 09 35.75 +44 28 17.6 T 2979-1320
S 4748 RX Lyn 8 28 08.04 +38 20 23.0 T 2975-0217
S 4749 YY Cn 8 34 38.90 +31 18 27.5 T 2483-0099
S 4750 WX Cn 8 46 50.81 +32 51 04.9 T 2487-0010
S 4751 WY Cn 9 01 55.45 +26 41 22.7 T 1953-0395
S 4752 TT Lyn 9 03 07.78 +44 35 08.2 T 2989-1709
S 4753 WW Cn* 9 09 48.60 +30 25 36.8 T 2492-0824
S 4754 RS LMi 9 28 33.79 +36 09 38.6 T 2500-1483
S 4755 RZ Lyn 9 36 06.75 +41 18 31.2 T 2995-0972
S 4756 Z LMi 9 40 15.16 +36 06 18.8 T 2507-1090 09372+3619
S 4757 YY UMa 9 44 07.87 +53 46 00.4 T 3807-0489
S 4758 AA UMa* 9 46 59.29 +45 45 56.4 T 3433-0685
S 4759 RT LMi 9 49 48.32 +34 27 15.4 T 2505-0412
S 4760 YZ UMa 9 55 19.89 +44 00 29.4 T 2999-0701 09522+4414
S 4761 RV LMi* 10 23 28.98 +29 50 56.5 T 1975-0026 10206+3006
S 4762 WY UMa 10 41 53.21 +51 37 59.7 T 3448-0075
S 4763 AB UMa 12 11 14.59 +47 49 43.8 T 3455-0362
S 4764 TW CVn 12 59 21.18 +43 53 15.5 T 3023-1946
S 4765 NSV 6111 13 08 55.06 +31 42 40.7 G 2532-0151
S 4766 TV CVn 13 15 11.81 +42 15 59.5 T 3024-0852
S 4767 NSV 6788 14 45 03.30 +36 35 51.2 G 2560-0409
S 4768 YZ Boo 15 24 07.00 +36 52 00.5 T 2570-0167
S 4769 YY Boo* 15 35 28.31 +43 28 49.1 T 3059-0813
S 4770 SX CrB 16 15 23.79 +33 19 48.2 T 2583-0974
S 4771 V449 Her* 16 42 39.15 +48 24 23.8 T 3502-0168
S 4772 V352 Her 17 42 45.03 +30 32 54.8 T 2607-1154 17408+3034
S 4773 V337 Her 17 48 47.21 +45 41 59.4 T 3511-1324
S 4774 V338 Her 17 53 12.74 +43 46 23.2 T 3101-1627
S 4775 OP Her 17 56 48.53 +45 21 03.1 T 3511-2142
S 4776 V353 Her* 18 10 05.33 +28 54 22.7 T 2104-0072
S 4777 PW Her 18 10 24.11 +33 24 11.2 T 2626-1610
S 4778 V342 Her 18 24 13.00 +25 04 50.7 T 2097-0407
S 4779 OO Lyr* 18 30 09.01 +30 38 17.3 T 2624-2068 18282+3036
S 4780 V753 Cyg 19 22 47.09 +48 12 10.8 T 3547-1131
S 4781 V687 Cyg 19 26 11.63 +29 59 12.4 T 2137-0689
S 4782 V796 Cyg 19 33 56.11 +47 18 34.2 T 3560-0777
S 4783 V466 Cyg 19 54 33.45 +33 00 05.4 T 2673-2051
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Table 1: Variables on MVS 308{316 (ont'd.)
Sonne. GCVS RA (2000) De s GSC IRAS
S 4784 V620 Cyg 21
h
33
m
08:
s
15 +35
Æ
46
0
18:
00
3 T 2716-2777
S 4785 ER Peg* 23 05 46.80 +33 29 07.0 T 2754-0276
S 4786 CK And 23 13 00.97 +42 30 40.9 T 3225-1597
S 4787 BU And* 23 23 39.90 +39 43 36.9 T 3234-0546
S 4788 NSV 14545 23 24 28.33 +34 29 03.7 G 2773-0936
S 4789 CM And 23 43 06.59 +35 28 45.3 T 2775-0525 23406+3512
S 4790 GM And 0 00 03.62 +35 21 46.0 G 2267-0718
Notes:
BU And [PCC93℄ 495.
BV And Downes et al. (1997) identiation adopted.
CI And faint ompanion on southwest.
DR And misidentied and inorret position in SIMBAD: not GSC 2286-0921.
GR Aur GCVS 4.1 position 3:
0
2 in error.
HR Aur CSV 765 = 1RXS J063112.5+305614.
IX Aur CSV 601.
KS Aur BD+36
Æ
1425.
KT Aur IRC +50166.
YY Boo BPS BS 17446-0070.
WW Cn fainter ompanion on north.
KX Cas middle star in a line of three with two bright stars.
KY Cas northeastern star of a pair.
KZ Cas Downes et al. (1997) identiation adopted; the southwestern star of a lose pair,
apparently onrmed by Liu et al. (1999).
LM Cas hitherto slightly misidentied: the variable is the faint ompanion immediately
northeast of the star indiated on the Downes & Shara (1993) hart. Homeister's
(1949) desription: \nahe am Ort ein Stern 16
m
, der Veranderlihe ansheinend
diht nordostlih davon".
MW Cas western omponent of a lose double; GSC position skewed.
NN Cas southwestern omponent of a lose double; a third muh fainter star 4
00
southwest.
PY Cas misidentied and inorret position in SIMBAD: not GSC 4281-1706.
QT Cas western omponent of a lose double.
QV Cas GCVS 4.1 position 3:
0
3 in error.
V337 Cas misidentied and inorret position in SIMBAD: not GSC 3664-0207.
GCVS 4.1 position 3:
0
5 in error.
V339 Cas not found.
V348 Cas western star of a pair; GSC and USNO-A2.0 positions skewed.
V359 Cas misidentied and inorret position in SIMBAD: not GSC 4008-0969.
V530 Cas AN 406.1934.
CP Cep SVS 683.
DF Cep rowded.
GN Cep AN 39.1939 = CSV 5501.
V506 Cyg AN 729.1933; northern star of a 10
00
pair.
V521 Cyg EM* UHA 90; in a dark region of the North Ameria Nebula.
V583 Cyg brighter ompanion 14
00
southeast (GSC 3593-3193).
V611 Cyg AN 53.1939.
V630 Cyg Downes et al. (1997) identiation adopted.
V632 Cyg Downes et al. (1997) identiation adopted, whih is a blue star in USNO-A2.0.
V645 Cyg GSC position is for star + nebulosity. [BE83℄ Maser 094.60-02.00 =
[BE83℄ IR 094.60-02.00. = GAL 094.60-01.80 = [PCC93℄ 443.
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Notes (ont'd.):
V660 Cyg GCVS 4.1 position 4:
0
7 in error.
V670 Cyg southwestern omponent of a lose pair.
V731 Cyg southeastern and fainter star of a 10
00
pair.
V1225 Cyg rowded eld; mark on MVS hart is for NSV 13539, f. V1225 Cyg is the star
immediately (13
00
) southwest, whih is bright on POSS-II.
V1414 Cyg northern star of two.
V1664 Cyg GCVS 4.1 position 3:
0
8 in error.
V353 Her inorret position in SIMBAD: not GSC 2104-1714 (other IDs orret).
V449 Her HD 151056.
DL La western star of two.
DO La IRC +50419.
DP La GCVS 4.1 position 3:
0
2 in error.
DW La AN 72.1926.
EE La fainter/northwestern omponent of 15
00
pair with GSC 3633-2622.
EG La Downes & Shara (1993) hart has wrong star marked, but the oordinates given
there and in Downes et al. (1997) are orret (if impreise); lies 16
00
north of
GSC 3988-1561; GCVS 4.1 position 4:
0
0 in error; bright on both POSS-II IV-N plates,
but faint on both POSS-I/II blue and red plates, suggesting this is possibly a symbioti
star instead of dwarf nova.
FO La IRC +50449.
GH La GCVS 4.1 position 3:
0
2 in error.
QV La faint ompanion on southwest.
RV LMi BD+30
Æ
2004.
TV Lyn AG+47
Æ
695.
OO Lyr brighter star of a pair; GCVS 4.1 position 7:
0
1 in error.
ER Peg GCVS 4.1 position 3:
0
2 in error.
KL Per CSV 238.
AA UMa RX J0947.0+4546.
NSV 13146 eastern star of a pair; USNO-A2.0 position probably somewhat skewed.
NSV 13539 MVS hart marks only this star, not S 4533 = V1225 Cyg, f.
NSV 14189 GCVS 4.1 position 3:
0
6 in error.
NSV 14247 andidate not variable on POSS-I/II plates. MVS hart distorted.
NSV 14333 IRC +60372.
NSV 14365 GCVS 4.1 position 3:
0
1 in error.
NSV 14547 ID somewhat unertain; blue andidate hosen.
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Ho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Ho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S 4902 IZ CARINAE = V336 CARINAE
MOREL, MATI
Variable Star Setion RASNZ, 6 Blakewell Road, Thornton NSW 2322, Australia (morelozemail.om.au)
The Mira variable IZ Car was originally disovered by Homeister (1949, 1957) and as-
signed the Sonneberg designation S 4902. Its position is given in the GCVS 4.2 (Deember
1999 version) as: 8
h
30
m
58
s
;  59
Æ
51:
0
9 (1950) with an unertainty ag. The photo-blue
magnitude range is from 12 to > 14. However, attempts to identify the variable near
the published position have been hitherto unsuessful. Based on examination of UK
Shmidt plates, Morel & MNaught (1985) suggested a red star a few arminutes south
(8
h
32
m
10:
s
57;  60
Æ
05
0
26:
00
2 [2000, USNO-A2.0℄) as the most likely andidate, but this star
is not demonstrably variable.
I was ontated in February 2000 by Timo Kinnunen, who has been working on iden-
tiations of Sonneberg variables. He reported that S 4902 = IZ Car proved diÆult to
identify. After an exhange of e-mail orrespondene and lose srutiny of the Sonneberg
nder hart, the following onlusions have emerged:
1) The nder hart for S 4902 does not math the sky at the GCVS position, i.e. the
oordinates are in error.
2) The nder hart is a good math for the Mira variable V336 Car, whih lies exatly
3
Æ
north.
3) V336 Car = GSC 8576-0085 = IRAS 08312{5651, at 8
h
32
m
25:
s
22;  57
Æ
02
0
13:
00
1 (2000,
Tyho-2).
Preessing the V336 Car position bak to equinox 1875, we get 8
h
29
m
23:
s
1;  56
Æ
36
0
40
00
.
We then ompare Homeister's position of IZ Car for 1875: 8
h
29
m
24
s
;  59
Æ
36:
0
6. There
appears to have been a simple misprint in the Delination degrees: `59' should read `56'.
As IZ Carinae has the type of variation and range onsistent with that of V336 Car, we
onlude that S 4902 = IZ Car = V336 Car.
I would like to aknowledge Timo Kinnunen for reaquainting me with the problem of
IZ Carinae. I would also like to thank Dave Monet (USNO-Flagsta) for providing the
USNO-A2.0 atalogue on CD-ROM, whih is invaluable for investigations of this kind.
Referenes:
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GSC 01887-01240 : A NEW ECLIPSING BINARY
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In this note, we report that GSC 01887-01240 (RA
2000
= 06
h
26
m
23:
s
89, DEC
2000
=
+27

56
0
44:
00
2, V = 10:
m
75, B V = 0:
m
35) is a new eclipsing binary. The star was originally
observed as a check star for one of our observing program stars, AH Aur (BD+28

1116,
HD 256902). A nding chart for the newly discovered variable star is shown in Figure 1.
GSC 01887-01240 has been observed on eight nights between January and March,
2000 with a 61-cm reector at the Sobaeksan Optical Astronomy Observatory in Korea.
A PM512 CCD imaging System of Photometric Instruments cooled with liquid nitro-
gen and a standard BVR lter set were used. Two stars near GSC 01887-01240 served
as comparison (RA
2000
= 06
h
26
m
32:
s
60, DEC
2000
= +27

56
0
43:
00
0) and check (RA
2000
=
06
h
27
m
21:
s
38, DEC
2000
= +27

30
0
11:
00
5, V = 9:
m
92, B   V = 0:
m
81) stars, respectively (see
Figure 1). Our CCD observations for those stars were pre-processed according to the
method given by Park (1993). Nightly extinction coecients were computed from the
comparison   star measurements and the dierential magnitudes in each color in terms
of m (variable   comparison, check   comparison) were reduced in the instrumental
system. From the check  star measurements the standard errors of our observations in
three colors were calculated to be 0:
m
017 in B, 0:
m
009 in V , and 0:
m
020 in R, respectively.
The BVR light curves of GSC 01887-01240 and check stars versus Julian dates are
presented in Figure 2. From the gure, one nds that the light of GSC 01887-01240 in
three colors changes considerably on Jan. 26 and Mar. 24, 2000. One also nds that the
pattern of the light variations indicates that the star is an eclipsing binary. From our
observations two times of minimum light were obtained for the new variable in each color
with the method of Kwee & van Woerden (1956) which are listed in Table 1.
Using Scargle's (1982) method we performed a period search and found a tentative
ephemeris as:
Min: I = JD Hel 2451570:2363 + 1:
d
4280  E: (1)
The BVR light curves of GSC 01887-01240 constructed by using Eq. (1) are presented in
Figure 3. The light curves in Figure 3 show the star to be an Algol-type eclipsing binary.
The depths of primary eclipse are 0:
m
32 in B, 0:
m
32 in V , and 0:
m
33 in R, respectively. It is
noticed that there is a discontinuity in each light curve from 0:
p
2 to 0:
p
3, which is obvious
especially in V -band light curve. One also nds that the light at the beginning of ingress
branch of secondary eclipse is higher than following Min II. At this moment it is dicult
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to discern that these peculiarities are caused by the intrinsic stellar activity in the system
or by incorrect determination of the period.
Future photometric as well as spectroscopic observations are urgently needed to reveal
the properties of the light variability of GSC 01887-01240.
Figure 1. A nding chart for GSC 01887-01240 (V2), V1 = AH Aur, C = comparison star and Ch =
check star (HD257287). The scale of the chart is 40
0
 40
0
. North is up, east to the left.
Table 1: Times of minimum brightness of GSC 01887-01240.
Minimum Times  Type Filter Weighted Mean 
2451570.2365 0.0013 I B 2451570.2363 0.0011
2451570.2374 0.0011 I V
2451570.2351 0.0010 I R
2451628.0777 0.0020 II B 2451628.0708 0.0015
2451628.0705 0.0015 II V
2451628.0662 0.0014 II R
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∆ B
-0.4
-0.3
-0.4
-0.3
∆ R
-0.2
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-0.2
∆ V
-0.80
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∆ Vch
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-0.55
-0.45
-1.05
-0.95
∆ Rch
JD Hel (2451568+)
0.9 1.1 2.0 2.2 15.9 16.1 16.8 17.0 23.8 24.0 59.9 60.1 60.9 61.1 61.9 62.1
Figure 2. The BVR light curves of GSC 01887-01240 and the check star (HD257287).
Phase
0.0 0.2 0.4 0.6 0.8 1.0
∆ B
-0.3
-0.1
-0.4
-0.2
-0.1
∆ V
∆ R
-0.3
Figure 3. The BVR phase curves of GSC 01887-01240.
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PT ANDROMEDAE: THE RECENT OUTBURST AND EARLIER ONES
ALKSNIS, A.
1
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Institute of Astronomy, University of Latvia, Raina bulv. 19, Riga LV-1586, Latvia
2
Sternberg Astronomial Institute, Universitetskii pr. 13, Mos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The rst report on the reappearane of PT And in 1998 ame to Sternberg Astro-
nomial Institute from Abastumani Observatory as an announement of an outburst of a
possible nova in the galaxy M31 (Samus 1998). Our late olleague A.S. Sharov (deeased
1999 Apr. 19) then immediately identied the new objet with PT And. At rst this star
was known as the nova N15 in M31 (Grubissih & Rosino 1959). After disovery of its
repeated outbursts Sharov & Alksnis (1989) suggested that N15 R15 is a foreground dwarf
nova of SU UMa type, and the star was named PT And (Kazarovets & Samus 1990).
We studied the light urve of the outburst 1998 of PT And on plates taken for searh
and study of novae in the galaxy M31 at the Crimean Station of the Sternberg Astronom-
ial Institute and at the Baldone Observatory of the Institute of Astronomy, University
of Latvia (Sharov et al. 2000).
Comparison stars are identied on the nding hart (Fig. 1) and their B magnitudes
are listed in Table 1. Estimates of B magnitudes for PT And are presented in Table 2
along with the times of the mid-exposure, and the light urve is shown in Fig. 2. Our
observations did not ath the brightness rise, they show only that this phase of the light
urve was shorter than seven days. The shape of the light deline of the 1998 outburst is
very similar to those observed in 1957 (Grubissih & Rosino 1959) and in 1986 (Sharov
& Alksnis 1989), at least down to B = 18
m
.
The values log(100d) of the rate of light deline, usually used for desription of novae,
in the ase of PT And are very similar to eah other, namely, 0.98, 0.95, and 1.05 for
the outbursts of the years 1957, 1986, and 1998, respetively. Therefore, these three light
delines are tted with one ombined light urve in Fig. 2, using time shifts T indiated
in the upper right orner. With these rates of brightness deline, whih orrespond to the
fast novae, and with the maximum brightness of about B = 16:
m
3, PT And ts well in the
relationship between the magnitude at maximum and the deline rate for novae in M31,
demonstrated by Sharov et al. (1998).
Even sarely observed outbursts of the years 1983 and 1988 might be tted rather
well to the ombined light urve of the three well-observed outbursts. It turned out that
a mistake of 30 days in Julian date (2445698 instead of the right value 2445668) for the
observed maximum light (B = 17:
m
2) of the 1983 outburst had led to a wrong interpreta-
tion of the light urve (Sharov & Alksnis 1989). Therefore in Table 2 we repeat brightness
estimates of the outburst of PT And in 1983, orreted and slightly supplemented. Fur-
ther, the only two, and equal, magnitude estimates obtained during the 1988 outburst
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Figure 1. Finding hart for PT And and omparison stars
Figure 2. The light urve for ve outbursts of PT And
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Table 1: B magnitudes for omparison stars of PT And
Star No B (mag) Star No B (mag) Star No B (mag)
1 16.16 7 18.5 13 19.4
2 16.44 8 18.6 14 19.4
3 17.16 9 18.7 15 19.6
4 17.44 10 18.8 16 19.7
5 17.77 11 18.9 17 19.7
6 18.0 12 19.2 18 19.7
Table 2: PT And brightness estimates for 1983 and 1998 outbursts
JD B JD B JD B JD B
2400000+ mag 2400000+ mag 2400000+ mag 2400000+ mag
45648.438 (19.6 51048.365 (19.8 51070.361 16.9 51076.353 17.3
45668.397 17.3 51053.375 (19.6 51072.288 17.4 51077.296 17.5
45695.185 18.4 51054.526 19.3 51074.302 17.2 51077.322 17.2
45695.235 18.2 51055.396 19.6 51074.337 17.6 51078.304 17.7
45698.396 18.2 51056.427 (19.6 51075.270 17.2 51080.478 17.9
45699.315 18.9 51060.532 (19.7 51075.313 17.3 51080.508 18.2
45700.273 19.9:: 51067.289 16.2 51075.342 17.3 51082.317 (19.1
45703 181 19.4 51068.265 16.7 51075.391 17.2 51085.365 (19.6
45703.226 19.4 51069.269 16.6 51076.270 17.4 51087.507 18.7
45705.340 18.8 51069.310 16.4 51076.308 17.4 51113.293 (19.5
51070.333 16.9 51076.311 17.3 51127.215 (19.7
might be onsidered as a pre-maximum observation and a post-maximum one. Thus, in
Fig. 2 all brightness estimates of PT And made during the ve outbursts mentioned are
plotted.
Aording to the photometri properties disussed, PT And seems to be the best
andidate for a reurrent nova in M31. The only other one andidate, although questioned
by Sharov and Alksnis (1989), is the Nova R48 = R79, observed in outburst twie (Rosino
1973). Objetions against the interpretation of PT And as a reurrent nova in M31 ould
be the two shortest (less than three years) time intervals between suessive outbursts.
For galati reurrent novae they are usually tens of years and the shortest one observed
has been nine years.
The deline rate (0.09 mag/d{0.11 mag/d at dierent outbursts) for PT And orre-
sponds to that (0.11 mag/d) of the \plateau" phase of super-outbursts of SU UMa stars
(Nogami et al. 1997). Contrary to the rapid deline (about 1 mag/d) phase, whih typi-
ally follows the \plateau" phase of SU UMa stars, for PT And we observe redued deline
rate at later phase, as usual for novae. Neither have we deteted normal outbursts, whih
would have been 0:
m
5{2
m
fainter than super-outbursts, and would have reurred more
frequently. Thus it seems unlikely that PT And belongs to SU UMa stars or other known
subtypes of dwarf novae.
At its low state, PT And is beyond detetion limit of our plates, 19:
m
0{20:
m
0 on av-
erage, thus the amplitude of the brightness variation exeeds 3-4 mag. In few ases,
not onneted to the observed outbursts, an image of the star was notied, however, un-
4 IBVS 4909
ertainly and at the detetion limit (Table 2 in Sharov & Alksnis 1989). We an add
some other faint detetions: JD 2442995.457 19:
m
6:, 2449978.356 20
m
:, 2449979.384
20:
m
5:, 2449980.422 20
m
:. These estimates may orrespond either to faint outbursts or
to brighter phases of the low state of the star. Remarkable is the detetion of the star
slightly above plate limit 12-13 days before the observed maximum in 1998. It reminds
us of premaximum halt of novae.
More observations are needed to judge on the nature of this star: whether it is an
unusual reurrent nova in M31 or a speimen of a variety of dwarf novae in the Galaxy.
Referenes:
Grubissih, C., Rosino, L., 1959, Contributi Asiago, No. 93
Kazarovets, E.V., Samus, N.N., 1990, IBVS, No. 3530
Nogami, D, Masuda, S., Kato, T., 1997, PASP, 109, 1114
Rosino, L., 1973, Astron. Astrophys. Suppl. Ser., 9, 347
Samus, N.N, 1998, personal ommuniation
Sharov, A.S., Alksnis, A., 1989, Soviet Astronomy Letters, 15, 382
Sharov, A.S., Alksnis, A., Nedialkov, P.L., Shokin, Yu.A., Kurtev, R.G., and Ivanov,
V.D., 1998, Astronomy Letters, 24, 445
Sharov, A.S., Alksnis, A., Zharova, A.V., Shokin, Yu.A, 2000, Astronomy Letters, 25, in
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NSV 223: A NEW ECLIPSING BINARY
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The rapid variability of NSV 223 (BV 121  BD+20
Æ
0075  CSV 005683  GSC
1193972) was disovered by Strohmeier et al. (1956) and onrmed by Filatov (1957), who
reported variations from mag. 10.9 to 11.3 (photographi plates) an a F or G spetrum.
Visual estimates arried out sine 1997 by GEOS observers and mainly by J.P. Verrot
allowed establishing a very probable elipsing nature (and 13 times of mimimum light were
deteted), even though the ase of a pulsating star ould not be ruled out (Verrot 1999).
Therefore, photoeletri measurements were performed at the Jungfraujoh Observatory,
on the basis of a ollaboration between GEOS and Geneva Observatory. Thirteen BV
measurements were olleted in Deember 1998: the pratially at behaviour of the B V
olour index strongly supported the elipsing nature. The mean value of the (B   V )
G
index is  0:35. The latter value an be transformed into the BV system assuming a
luminosity lass V. Unfortunately, the photometer of the Jungfraujoh Observatory was
removed before we ould omplete the observation of the whole light urve.
New CCD measurements were obtained by one of us (P. Van Cauteren) at his private
observatory using a 0.40-m telesope. He olleted 1167 measurements in white light dur-
ing 1998 using a Hisis 24 amera: these images were redued by using a prole tting algo-
rithm (MIPS pakage; Buil et al. 1993). Moreover, he also olleted 224 measurements in
V light during 1999 using a ST7 amera and the MIRA Aperture Photometry software (AP
software is distributed by Axiom Researh In.). In both ases GSC 1193 523 was used
as omparison star. Typially, the standard deviation for the hek star (GSC 1193 277)
measurements is 0.012 mag. Sine NSV 223 is 1.5 mag brighter, its measurements are
more preise.
From Fig. 1, it is evident that NSV 223 is a ontat elipsing binary; it ranges from
10.86 to 11.32 in V light, as determined from Geneva photoeletri measurements. The
light urve has a quite regular shape and the two maxima have the same height. On the
other hand, the minima are slightly dierent (about 0.02 mag); the noise at Min. II an
be asribed to the poor photometri onditions of one night rather than to a physial
variability of the system.
An ephemeris was alulated on the basis of 15 times of minimum light supplied by
GEOS visual observers (J.P. Verrot and J. Vandenbroere), of 1 photoeletri time and
from the 5 CCD times:
Min: I = HJD 2450748:896 + 0:
d
366128 E:
 0:003 0:000005
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Figure 1. The 224 V CCD measurements of NSV 223 phased with the ephemeris proposed below.
A triple weight was assigned to the CCD and photoeletri minima, whih are listed
in Table 1 for the sake of ompleteness.
Table 1: Reent photoeletri and CCD times of minima of NSV 223
Type of min. HJD Method Filter
II 51124.3492 CCD white light
II 51128.3899 CCD white light
I 51166.2751 p.e. V light
II 51467.4273 CCD V light
I 51468.3428 CCD V light
I 51469.4389 CCD V light
P. Van Cauteren is grateful to the Royal Observatory of Belgium for putting at his
disposal material aquired by projet G.0265.97 of the Fund for Sienti Researh (FWO)
| Flanders (Belgium); sinere thanks to Dr. Jan Cuypers.
Referenes:
Buil, C., Klotz, A. et al., 1993, Manual for the Miroomputer Image Proessing System
V2.0
Filatov, G.S., 1957, Astron. Tzirk., 182
Strohmeier, W., Kippenhahn, R., Geyer E., 1956, KVB, 15
Verrot, J.P., 1999, NC GEOS, 902
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The 9th magnitude star CD Lyn (HIP 37615, GSC 3409-2180), spetral type F2, was
rst deteted as a variable by the Hipparos satellite (ESA, 1997). The satellite data
indiated an amplitude of 0.7 V with an unertain period and type but probably an
elipsing binary.
Our group has observed CD Lyn to determine its period and onrm its status as an
elipsing binary. Continuous visual monitoring by Baldwin and Berg eventually deteted
minima, whih allowed CCD observers Billings, Henden, and Nelson to observe additional
minima at higher preision. The minima ourred at multiples of 2.27 days, but further
CCD observations inluding those of Lubke and Kaiser established that the true period
is 4.55 days with the variable onstant at maximum at phases 0.25 and 0.75 of this longer
period.
Subsequently Williams and Hager investigated CD Lyn in the Harvard College Obser-
vatory plate olletion, nding 24 times of minimum dating bak to 1901. These arhival
plate minima and the reent CCD timings (redued with software based on the Kwee{
Van Woerden method, 1956) are listed in Table 1. A least-squares analysis with weight
1 for the photographi data and weight 100 for the CCD data resulted in the period in
Equation 1, whih we have ombined with the best CCD timing of minimum to produe
the following light elements:
Min: I = HJD 2451665:6526(2) + 4:
d
5494840(4) E: (1)
Henden performed high-preision BV RI photometry at maximum and during primary
minimum and BV photometry during seondary minimum with the 1-meter Naval Ob-
servatory reetor (Table 2). These observations show that the primary and seondary
elipses are virtually idential in depth and olor. We have hosen the nominally deeper
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Table 1: Times of Minimum, CD Lyn
HJD 2400000+ Cyle O   C Observer
15683.778  7909.0  0.006 Harvard plate
16584.584  7711.0 +0.003 "
16834.709  7656.0  0.094 "
16891.622  7643.5  0.050 "
16932.578  7634.5  0.039 "
17321.606  7549.0 +0.008 "
18374.695  7317.5  0.108 "
19384.802  7095.5 +0.013 "
19716.880  7022.5  0.021 "
20485.774  6853.5 +0.010 "
26306.847  5574.0 +0.018 "
28192.636  5159.5 +0.046 "
28872.792  5010.0 +0.054 "
28904.659  5003.0 +0.075 "
29020.583  4977.5  0.013 "
29657.627  4837.5 +0.103 "
30014.732  4759.0 +0.074 "
31122.572  4515.5 +0.114 "
33592.832  3972.5 +0.005 "
45348.705  1388.5 +0.011 "
45639.846  1324.5  0.015 "
45696.741  1312.0 +0.011 "
45753.579  1299.5  0.019 "
46408.722  1155.5  0.002 "
51640.6309(5)  5.5 0.000 Henden CCD
51649.731(1)  3.5 +0.002 Nelson CCD
51665.6526(2) 0.0 0.000 Henden CCD
51674.7526(8) 2.0 +0.001 Billings CCD
Table 2: CD Lyn Photometry
Phase V B   V V  R R  I
Maximum 9.80 0.36 0.25 0.23
Minimum I 10.33 0.39 0.27 0.28
Minimum II 10.32 0.39
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Figure 1. Primary elipse of CD Lyn, I lter
Table 3: Comparison Stars
Comp Star RA (2000) De (2000) V B   V
GSC 3409 1129 07
h
42
m
39:
s
78 +48
Æ
46
0
51:
00
3 9.981 0.007 0.481 0.011
GSC 3409 1825 07
h
42
m
52:
s
10 +48
Æ
43
0
43:
00
9 12.072 0.011 0.670 0.011
minimum as the primary elipse, but the dierene between the two elipses is so small
that the hoie may be arbitrary. The elipses are partial and duration is about 0.15 P.
Comparison stars are listed in Table 3.
In summary, CD Lyn is a detahed binary system with minima of equal depth. This
star is a good andidate for a high-preision radial veloity and light urve solution to
determine aurate stellar masses and radii.
Referenes:
ESA, 1997, The Hipparos and Tyho Catalogues, ESA SP-1200
Kwee, K.K., and Van Woerden, H., 1956, BAN, 12, No. 464, 327
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PHOTOELECTRIC MINIMA OF SELECTED ECLIPSING BINARIES
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In this 41st ompilation of BAV results, photoeletri observations obtained in the years
1999 and 2000 are presented on 118 variable stars giving 163 minima and maxima. All
moments of minima and maxima are helioentri. The errors are tabulated in olumn `'.
The values in olumn `O   C' are determined without inorporation of nonlinear terms.
The referenes are given in the setion `Remarks'. All information about photometers
and lters are speied in the olumn `Rem'. The observations were made at private
observatories. The photoeletri measurements and all the lighturves with evaluations
an be obtained from the oÆe of the BAV for inspetion.
Table 1: Elipsing binaries
Variable Min JD 24. . .  Obs O   C Fil Rem
OO Aql 50363.371 .002 MZ +0:004 s GCVS 85 6)
50714.324 .002 MZ +0:007 GCVS 85 6)
50718.375 .002 MZ +0:003 GCVS 85 6)
ZZ Aur 51262.3749 .0002 RAT RCR +0:0125 GCVS 85 1)
AP Aur 51249.3922 .0001 RAT RCR +0:0137 s BAVM 67 1)
CG Aur 51256.3563 .0009 RAT RCR +0:0080 GCVS 85 1)
HU Aur 51250.3727 .0003 RAT RCR  0:0196 GCVS 85 1)
V404 Aur 51189.2731 .0008 MS 1)
TU Boo 51298.3696 .0006 HSR +0:0752 s GCVS 85 4)
TY Boo 51278.3840 .0012 MS  0:0061 s BAVM 68 1)
TZ Boo 51249.5757 .0003 AG +0:0478 s BAVM 68 BV 2)
VW Boo 51314.3832 .0004 KI  0:0293 s BAVR 2) -Ir 1)
i Boo 51298.343 : .003 AG  0:064 GCVS 85 BV 2)
AK Cam 51197.4949 .0014 HSR +0:0044 BAVM 69 4)
WW Cn 51209.2896 .0009 HSR  0:0474 BAVR 1) 4)
AD Cn 51202.3969 .0005 RAT RCR 1)
FF Cn 51278.3852 .0004 FR  0:0715 BAVM 65 5)
51278.3869 .0007 AG  0:0699 BAVM 65 BV 2)
BI CVn 51250.4335 .0004 AG +0:0762 s GCVS 85 BV 2)
BO CVn 51271.363 .004 AG BV 2)
51295.4252 .0004 AG BV 2)
AM CMi 51253.3921 .0013 KI +0:1316 GCVS 85 -Ir 1)
WW Cep 51270.4395 .0005 AG +0:0002 s BAVM 71 1)
EF Cep 51269.3475 .0005 AG  0:0482 GCVS 85 1)
EM Cep 51303.5652 .0050 HSR  0:0821 GCVS 85 4)
GI Cep 51194.3465 .0003 AG 1)
SS Com 51271.3553 .0004 RAT RCR +0:0516 s BAVR 3) 1)
51298.3957 .0004 KI +0:0530 BAVR 3) -Ir 1)
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Table 1: (ont.)
Variable Min JD 24. . .  Obs O   C Fil Rem
CC Com 51266.4692 .0003 KI  0:0102 s GCVS 85 -Ir 1)
51270.3317 .0002 RAT RCR  0:0098 GCVS 85 1)
TW CrB 51273.4705 .0005 HSR 4)
V488 Cyg 51166.2226 .0002 FR +0:1032 s GCVS 85 5)
V726 Cyg 50594.4756 .0020 FR 5)
50597.4632 .0020 FR 5)
50599.4512 .0020 FR 5)
50600.4481 .0020 FR 5)
V963 Cyg 51270.5765 .0004 MS +0:0016 GCVS 85 1)
V1023 Cyg 50728.4028 .0020 FR 5)
ET Del 50720.3239 .0005 KI 1)
Z Dra 51268.3364 .0006 HSR  0:1202 GCVS 85 4)
AR Dra 51253.3535 .0001 RAT RCR 1)
AU Dra 51287.3806 .0006 RAT RCR 1)
AX Dra 51177.6711 .0007 HSR  0:0038 BAVR 1) 4)
BX Dra 51256.4227 .0004 AG  0:0496 s GCVS 85 1)
51270.6090 .0011 HSR +0:1069 s GCVS 85 4)
UX Eri 51208.2748 .0004 KI +0:0983 GCVS 85 -Ir 1)
FG Gem 51250.3034 .0005 KI  0:0195 GCVS 85 -Ir 1)
V450 Her 51245.506 .007 HSR +0:160 s GCVS 85 4)
V829 Her 51294.4410 .0015 AG BV 2)
V857 Her 51253.6416 .0011 MS 1)
51270.4594 .0003 MS 1)
51301.4194 .0034 MS 1)
EU Hya 51266.3619 .0006 KI  0:0153 GCVS 85 -Ir 1)
FG Hya 51222.4387 .0005 KI  0:0527 s GCVS 85 -Ir 1)
SW La 50741.346 .002 . MZ  0:048 GCVS 85 6)
TW La 50585.5654 .0020 FR +0:1172 GCVS 85 5)
51308.4990 .0003 FR +0:1455 GCVS 85 5)
UZ Leo 51262.3983 .0008 KI +0:1126 s GCVS 85 -Ir 1)
XY Leo 51256.4456 .0007 AG +0:0065 GCVS 85 BV 2)
51267.3830 .0004 KI +0:0061 s GCVS 85 -Ir 1)
XZ Leo 51222.5464 .0004 KI +0:0262 GCVS 85 -Ir 1)
51256.4434 .0005 AG +0:0256 s GCVS 85 BV 2)
AL Leo 51256.4103 .0006 AG +0:0081 s BAVM 53 BV 2)
FL Lyr 51266.5174 .0009 HSR  0:0018 GCVS 85 4)
V404 Lyr 51299.5501 .0007 MS  0:0714 GCVS 85 1)
V406 Lyr 51271.5636 .0005 MS  0:0151 BAVM 72 1)
TV Mon 51197.2898 .0099 HSR +0:0051 GCVS 85 4)
V453 Mon 51252.3399 .0002 MS +0:1699 GCVS 87 1)
V913 Oph 51308.6063 .0006 RAT RCR 1)
ET Ori 50750.5646 .0005 KI +0:0034 GCVS 85 1)
VW Peg 50708.5608 .0020 FR +0:1333 GCVS 87 5)
50756.4278 ATB +0:0037 GCVS 87 1)
RV Per 51178.2660 .0012 HSR  0:0052 GCVS 87 4)
IK Per 51249.3580 .0012 AG  0:0899 GCVS 87 BV 2)
IZ Per 50540.579 : .0020 KRW ZAU +0:024 GCVS 87 4)
CC Ser 51262.4794 .0007 AG  0:0682 GCVS 87 BV 2)
RW Tau 51177.436 .002 ADS BHM  0:138 GCVS 87 4)
CU Tau 51185.3227 .0003 RAT RCR +0:0417 GCVS 87 1)
X Tri 51149.3496 .0004 HSR  0:0346 GCVS 87 4)
TX UMa 50141.4462 .0020 KRW +0:1218 GCVS 87 4)
50190.4596 .0020 KRW ZAU +0:1234 GCVS 87 4)
50193.5244 .0020 KRW ZAU +0:1249 GCVS 87 4)
50239.4733 .0020 KRW +0:1252 GCVS 87 4)
UX UMa 51273.3666 .0007 HSR +0:0015 GCVS 87 4)
UY UMa 51209.5455 .0047 HSR +0:0623 s GCVS 87 4)
51236.4310 .0003 AG +0:0627 GCVS 87 1)
51236.6203 .0003 AG +0:0640 s GCVS 87 1)
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Table 1: (ont.)
Variable Min JD 24. . .  Obs O   C Fil Rem
ZZ UMa 51255.3560 .0002 RAT RCR  0:0025 GCVS 87 1)
51278.3452 .0002 RAT RCR  0:0059 GCVS 87 1)
AA UMa 51209.4335 .0011 HSR +0:0135 GCVS 87 4)
AG Vir 51301.4318 .0008 AG +0:0092 s GCVS 87 BV 2)
AH Vir 51301.3588 .0017 AG  0:0927 s GCVS 87 BV 2)
AW Vir 51267.5188 .0005 KI +0:0136 GCVS 87 -Ir 1)
51288.3963 .0001 RAT RCR +0:0053 GCVS 87 1)
AZ Vir 51262.4965 .0005 KI  0:0154 GCVS 87 -Ir 1)
HW Vir 50925.3928 .0020 BRN STK 4)
50947.4530 .0020 BRN STK 4)
50950.4876 .0020 BRN STK 4)
50953.4055 .0020 BRN STK 4)
51302.3966 .0002 KI 1)
51302.4548 .0004 KI 1)
Z Vul 50744.3374 .0007 MZ  0:0107 GCVS 87 6)
AX Vul 50727.4255 .0020 FR  0:0213 GCVS 87 5)
Table 2: Pulsating stars
Variable Max JD 24. . .  Obs O   C Fil Rem
RV Ari 51197.2529 .0004 KI +0:0084 GCVS 85 -Ir 1)
51222.3868 .0010 ATB  0:0023 GCVS 85 1)
51494.6111 .0021 ATB +0:0081 GCVS 85 1)
TZ Aur 51156.5072 .0003 HSR +0:0072 GCVS 85 4)
BH Aur 51158.2870 .0014 HSR 4)
RS Boo 51296.4242 .0015 ATB +0:0229 BAVR 4) 1)
ST Boo 51295.4870 .0060 ATB 1)
TW Boo 51262.4308 .0010 QU  0:0279 GCVS 85 V 4)
UU Boo 51251.5420 .0015 QU +0:1129 GCVS 85 V 4)
UY Boo 51197.7229 .0050 HSR +0:1536 SAC 68 4)
51295.3498 .0030 HSR +0:1495 SAC 68 4)
51302.5016 .0024 HSR +0:1418 SAC 68 4)
51302.5020 .0060 ATB +0:1421 SAC 68 1)
51306.4111 .0030 HSR +0:1461 SAC 68 4)
YZ Boo 51293.3993 .0021 ATB  0:0011 GCVS 85 1)
CG Boo 51271.4341 .0019 MS 1)
CM Boo 51295.3750 .0004 QU  0:0195 BAVM 75 4)
CS Boo 51253.5379 .0008 MS  0:0058 IBVS 2855 1)
DD Boo 51299.3926 .0015 MS 1)
DG Boo 51295.4149 .0016 MS 1)
TT Cn 51266.3889 .0055 ATB +0:0697 GCVS 85 1)
VZ Cn 51269.3546 .0008 KI  0:0047 GCVS 85 -Ir 1)
AQ Cn 51149.5950 .0007 HSR  0:0572 GCVS 85 4)
51165.5025 .0014 HSR  0:0567 GCVS 85 4)
51271.3630 .0011 KI  0:0605 GCVS 85 -Ir 1)
RU CVn 51250.4577 .0025 HSR 4)
UZ CVn 51245.410 : .007 HSR 4)
VW CVn 51271.3930 .0020 AG +0:0809 BAVM 74 1)
X CMi 51199.350 .007 PS +0:012 BAVR 6) 3)
RV CMi 51236.514 .007 PS  0:236 GCVS 85 3)
AA CMi 51234.3569 .0011 KI +0:0311 GCVS 85 -Ir 1)
AD CMi 51268.3696 .0004 MS +0:0013 GCVS 85 1)
RR Cet 51469.4925 .0006 KI +0:0009 GCVS 85 -Ir 1)
S Com 51279.473 .004 PS +0:011 SAC 60 3)
SZ CrB 51252.4928 .0018 MS  0:1797 GCVS 85 1)
XX Cyg 50674.4279 .0020 KRW ZAU  0:0015 GCVS 85 4)
50677.3965 .0020 KRW ZAU +0:0000 GCVS 85 4)
50677.5315 .0020 KRW ZAU +0:0001 GCVS 85 4)
51305.4641 .0007 HSR +0:0007 GCVS 85 4)
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Table 2: (ont.)
Variable Max JD 24. . .  Obs O   C Fil Rem
DD Dra 51273.6228 .0031 HSR +0:0470 BAVM 49 4)
RR Gem 51165.3897 .0013 HSR +0:1752 GCVS 85 4)
SZ Gem 50521.397 .002 MAR  0:033 GCVS 85 2)
51250.5464 .0017 ATB  0:0372 GCVS 85 1)
VX Her 51298.3984 .0017 ATB  0:0196 BAVR 5) 1)
51349.3944 .0005 KI  0:0245 BAVR 5) -Ir 1)
LS Her 51326.4136 .0015 KI  0:0368 GCVS 85 -Ir 1)
DG Hya 51270.3561 .0009 KI -Ir 1)
RR Leo 51234.4838 .0006 KI +0:0318 GCVS 85 -Ir 1)
51272.4863 .0020 ATB +0:0332 GCVS 85 1)
51278.369 .005 PS +0:034 GCVS 85 3)
ST Leo 51255.4286 .0010 QU  0:0150 GCVS 85 V 4)
51288.4104 .0014 ATB  0:0141 GCVS 85 1)
51300.3594 .0008 KI  0:0147 GCVS 85 -Ir 1)
SW Leo 51202.660 .005 PS +0:002 GCVS 85 3)
SZ Leo 51199.676 .010 PS  0:229 GCVS 85 3)
AA Leo 51156.6410 .0023 HSR  0:0555 GCVS 85 4)
Y LMi 51250.3280 .0020 HSR +0:0184 GCVS 85 4)
TV Lyn 51158.3996 .0028 HSR +0:0167 GCVS 85 4)
Y Lyr 51250.5405 .0022 HSR 4)
RZ Lyr 51245.6767 .0013 HSR  0:0202 GCVS 85 4)
Remarks:
ADS: Andreas, F., Crimmitshau AG : Agerer, F., Tiefenbah ATB: Ahterberg, Dr. H., Norderstedt
BHM: Bohme, H., Crimmitshau BRN: Brauner, B., Herford FR: Frank, P., Velden
HSR: Husar, Dr. D., Hamburg KI: Kleikamp, W., Marl KRW: Krawietz, A., Kurort Hartha
MAR: Martignoni, M., Magnano MS: Moshner, W., Lennestadt MZ: Maintz, G., Bonn
PS : Pashke, A. Ruti QU: Quester, W., Esslingen RAT: Ratz, M. Herges-Hallenberg
RCR: Ratz, Ch., Herges-Hallenberg STK: Strunk, J., Leopoldshohe ZAU: Zaunik, H., Radebeul
: = unertain
s = seondary minimum
1) = photometer CCD 375 242 unoated, lter V/-Ir
2) = photometer EMI 9781A, lter: V = GG495,1mm; B = BG12, 1mm + GG385, 2mm
3) = photometer Cryoam 80A, without lter
4) = photometer ST-7, lter: V or -Ir
5) = photometer OES-LCCD11, without lter
6) = photometer LC14, without lter
BAVM 53 = BAV Mitteilungen No. 53 = IBVS No. 3401
BAVM 65 = BAV Mitteilungen No. 65 = IBVS No. 3859
BAVM 67 = BAV Mitteilungen No. 67 = IBVS No. 3942
BAVM 71 = BAV Mitteilungen No. 71 = IBVS No. 4131
BAVM 72 = BAV Mitteilungen No. 72 = IBVS No. 4132
BAVM 74 = BAV Mitteilungen No. 74 = IBVS No. 4134
BAVM nn = BAV Mitteilungen No. nn
BAVR 1) = BAV Rundbrief 32, 36 
BAVR 2) = BAV Rundbrief 32,122 
BAVR 3) = BAV Rundbrief 33,152 
BAVR 4) = BAV Rundbrief 36,157 
BAVR 5) = BAV Rundbrief 39, 9 
BAVR 6) = BAV Rundbrief 44,162 f
GCVS nn = General Catalogue of Variable Stars, 4th ed. 19nn
IBVS nnnn = Information Bulletin on Variable Stars No. nnnn
SAC nn = Roznik Astronomizny Nr. nn, Krakow (SAC)
Corretions to IBVS No. 4711
RT And instead of 51179.3440 QU orret is 51178.3440
V477 Cyg 50699.4784 AG 50693.4784
Corretion to IBVS No. 4712
UY UMa instead of 50944.4471 AG orret is 50944.4531
IBVS 4912 5
Corretion to IBVS No. 4912 [From IBVS No. 5017℄
UY CVn 51245.410 HSR must be deleted
DD Dra 51273.6228 HSR must be deleted
SY Gem 51250.5464 ATB must be deleted
ERRATUM FOR IBVS 4912 FROM IBVS 5296
IBVS No.4912: UZ Cvn 51245.410 HSR must be deleted
SZ Gem 51250.5464 ATB must be deleted
COMMISSIONS 27 AND 42 OF THE IAU
INFORMATION BULLETIN ON VARIABLE STARS
Number 4913
Konkoly Observatory
Budapest
19 June 2000
HU ISSN 0374 { 0676
A NEW  CEPHEI STAR IN THE RX J0136.7+6125 FIELD: BD +60

282
ROBB, R.M.
1
; DELANEY, P.A.
2
; CARDINAL, R.D.; CHAYTOR, D.; BERNDSEN, A.
1
Guest User, Canadian Astronomy Data Centre, which is operated by the Herzberg Institute of Astrophysics,
National Research Council of Canada
2
York University, Toronto, Ontario, Canada, Internet: pdelaney@yorku.ca
Climenhaga Observatory, Dept. of Physics and Astronomy, University of Victoria, Victoria, BC, Canada,
V8W 3P6, Internet: robb@uvic.ca
The sky was surveyed in the X-ray region of the spectrum by the ROSAT satellite (Bade
et al. 1998) and catalogs of the sources included RX J0136.7+6125 = GSC 4031 953. The
star was one of the subjects of an investigation by Motch et al. (1997), who concluded
from spectral observations that it was \a late type star displaying strong CaII H&K
emission consistent with the measured X-ray ux".
The automated 0.5-m. telescope, Cousins R lter and CCD camera of the Climenhaga
Observatory of the University of Victoria and the usual reduction methods (Robb and
Greimel, 1999) were used to make photometric observations from 17 December 1996 to
25 February 1997 UT (`400' series), 20 October to 21 November 1997 (`700' series) and
from 17 to 29 January 2000 (`1500' series).
The eld we observed is shown in Figure 1, and listed in Table 1 are the stars' des-
ignations, coordinates (J2000) and magnitudes from the Hubble Space Telescope Guide
Star Catalog (GSC) (Jenkner et al., 1990). In the table the R dierences in magnitude
are found from our data in the sense GSC 4031 1099 minus the star. The R magnitude
given in the table is the mean of the eight nightly mean dierential magnitudes of the
`700' series. The standard deviations of these then measure night to night variations and
are listed as \Std Dev Between". The standard deviation of the dierential magnitudes
during the best night are listed in Table 1 as the \Std Dev Within". Since the eld of view
is so small extinction eects were negligible and no corrections have been made for them.
No corrections have been made to transform the R
c
magnitude to a standard system.
Table 1: Stars observed in the eld of RX J0136.7+6125
GSC No. in RA Dec GSC R Std Dev Std Dev
Region 4031 J2000 J2000 Mag Mag Between Within
0953 01
h
36
m
43
s
61

25
0
50
00
10.7 0.258 0.008 0.004
0631 01
h
36
m
39
s
61

25
0
54
00
10.2 0.433 0.007 variable
1099 01
h
37
m
00
s
61

25
0
04
00
10.6 - - -
1001 01
h
36
m
37
s
61

25
0
06
00
12.4  1:413 0.004 0.006
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Figure 1. Finder chart labeled with the GSC numbers from region 4031.
GSC 4031 953 was monitored and found not to vary by more than approximately 0:
m
01
during any night. The (GSC 4031 1099   GSC 4031 953) nightly means are given in
Table 2 for all series. We believe the apparent variations in the `400' series data to be at
least partly instrumental in nature. The `1500' series data are signicantly dierent in
brightness from the other years.
Brightness variations in GSC 4031 0631 were evident during a night. To increase the
signal to noise GSC 4031 953 was used as the comparison star and plots of the dierential
R magnitudes for a few nights are shown in Figure 2. The peak to peak amplitude
of the light curve was generally about 0.05, but on three of fteen nights the amplitude
approached 0.01. As can be seen from Figure 2 the light curve recovered its full amplitude
between HJD 2450461 and 2450462, while on most occasions the light curve retained its
full amplitude for many consecutive nights.
The Period98 (Sperl 1998) program was used to search the data for periodicities. A
frequency of 4.8 cycles per day was found to be common to all three seasons, but no
clearly signicant common second frequency was found. In Figure 3 we plot three nights
from the `1500' series data which clearly show the changing amplitude. Surprisingly the
Table 2: Individual Nights of (GSC 4031 1099  GSC 4031 953)
HJD  R Std No. HJD  R Std No. HJD  R Std No.
2450000 Mag Dev Pts 2450000 Mag Dev Pts 2450000 Mag Dev Pts
434 0.242 .008 187 742 0.277 .005 143 1561 0.369 .005 252
436 0.236 .010 51 764 0.259 .006 236 1567 0.368 .005 101
461 0.324 .018 176 765 0.251 .006 298 1571 0.346 .018 42
462 0.334 .010 144 766 0.258 .005 59 1572 0.338 .006 212
463 0.296 .012 118 767 0.253 .005 124
464 0.308 .009 211 768 0.253 .005 119
773 0.256 .004 117
774 0.256 .007 56
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Figure 2. Sample light curves of the dierential R data of (953{631) during 1997
minimum brightness levels are coincident, not the mean level. This behavior was also
observed for the `700' series data, but for the `400' series the mean level varied from night
to night due to ateld variations.
Figure 3. R light curves of (953{631) for JD 1561(+), 1567(), and 1572()
Times of extrema given in Table 3 with the uncertainty shown in brackets were found
by the method of Kwee and Van Woerden (1956) using data within 0:
d
05 of the extrema.
This algorithm assumes that each extremum is symmetrical, but since this is not the
case, our estimates of the error are lower limits to the actual uncertainty. The periods
and epochs in Table 4 were determined from the times of extrema with the uncertainty
in the last signicant gure given in brackets. Although the periods are statistically
4 IBVS 4913
Table 3: Times of Extrema (HJD   2450000.) of GSC 4031 0631
Max Min Max Min Max Min
461.8203(4) 434.8633(5) 742.8338(5) 742.7418(4) 1561.6952(4) 1561.7946(4)
462.8470(3) 462.9536(4) 764.7583(14) 764.6492(7) 1567.6593(4) 1572.7253(7)
463.8681(10) 464.8022(5) 764.9670(5) 764.8612(6) 1572.6249(4)
464.6948(7) 765.7937(9) 765.6913(6) 1572.8250(7)
464.8987(6) 765.9985(7) 765.8998(4)
766.6178(7) 768.7898(6)
767.6472(5)
768.6856(5)
773.8703(6)
Table 4: Period and Epoch of Maxima of GSC 4031 0631
Series Epoch Period RMSE
400s 2450434:
d
7617(76) 0:
d
20647(12) 0:
d
0076
700s 2450765:
d
7929(14) 0:
d
20680(6) 0:
d
0051
1500s 2451561:
d
6907(46) 0:
d
20621(22) 0:
d
0068
dierent, the root mean square errors (RMSE) are large and we contend that the period
is the same for all three series.
A SIMBAD reference search for GSC 4031 0631 reveals that it is BD+60

282 and has
a V = 10:63, B   V = 0:42, U   B =  0:48, and a spectral class of B1III (McCuskey
1974) in agreement with a spectral classication by Motch (1997) of B2II.
Since RX J0136.7+6125 = GSC 4031 953 is a late spectral type star which shows X-
ray emission and yearly timescale optical variations, we expect it to be a spotted star,
which exhibits solar cycle type variations. BD+60

282 = GSC 4031 631 is a reddened
early spectral type, rapidly pulsating star of the  Cephei type. Its period of variation is
approximately 0:
d
207, but is complicated. Further photometric and spectroscopic obser-
vations will be valuable to conrm our conclusions as to the reason for the variability of
these stars.
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A NEW ECLIPSING BINARY IN THE FIELD OF LHS 2176 AND 2178
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The nearby stars LHS 2178 = GJ 362 = GSC 4386 1592 and LHS 2176 = GJ 360 =
= GSC 4386 1705 have had their properties summarized by Hunsh et al. (1999), inluding
their visual and X-ray brightnesses, olors, spetral types, and distanes. Panagi and
Mathioudakis (1993) report H emission in LHS 2178. We observed these stars in a
ontinuing searh for photometri variations in ative stars.
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Figure 1. Finder hart labeled with the GSC numbers and an  to denote USNO1575{03003814.
Figure 1 shows the eld of stars observed with the automated 0.5m telesope of the
Climenhaga Observatory at the University of Vitoria and redued in a fashion similar
to that desribed in Robb and Greimel (1999). Table 1 lists the stars' identiation
numbers, oordinates (J2000) and magnitudes from the Hubble Spae Telesope Guide
2 IBVS 4914
Table 1: Stars observed in the eld of LHS2178
GSC No.
R.A. De. GSC C Std Dev Std Dev
J2000 J2000 Mag. Mag. Between Within
4386 1592 09
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54
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0
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00
10.8 - - -
4386 1705 09
h
42
m
37
s
+70
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00
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USNO1575{03003814 09
h
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00
0
09
00
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4386 1682 09
h
43
m
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s
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00
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4386 1855 09
h
42
m
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s
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Æ
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0
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00
14.5 5.020 0.090 0.035
Star Catalog (GSC) (Jenkner et al. 1990). Initially observations were made in R

and I

,
but to inrease the signal to noise ratio we were fored to observe with no lter, whih we
designate with a \C". From standard star observations we found that our system with
no lter had a very wide passband with a enter wavelength lose to that of Cousins R,
but with 3.5 times the ux. Our dierential C magnitudes are alulated in the sense
of the star minus LHS2178. For eah star the mean of the nightly means is shown as
C in Table 1. The standard deviation of the nightly means is a measure of the night to
night variations and is alled \Std Dev Between" in Table 1. Brightness variations during
a night were measured by the standard deviation of the dierential magnitudes and are
listed for the most photometri night in the last olumn as \Std Dev Within".
From the plots of individual night's data we observed no signiant variations in LHS
2178 or LHS 2176. From night to night there were variations larger than we would have
expeted, however the omparison stars are so faint that we annot laim to have seen
photometri variations on a daily time sale.
The star USNO1575{03003814 (Monet et al. 1996) had obvious variations during a
night and is a new elipsing binary star. There is no ambiguity in the determination of
its orbital period, sine two of the nights ontain more than one minimum. Using data
points within 0:
d
04 of the minimum, and the method of Kwee and van Woerden (1956),
the helioentri Julian Dates of minimum brightness were found and are listed in Table 2
with a letter indiating the lter used.
Table 2: Times of Minimum (HJD  2451000) of USNO1575{03003814
Primary 643.7333R 651.8163C 652.7902I 653.7574C 671.8686C 672.8403C
Seondary 643.8984R 652.9475I 677.8507C 680.7647C
Assuming the seondary minima are at phase 0.5, a t to these times gives the
ephemeris:
HJD of Primary Minimum = 2451643:
d
7333(10) + 0:
d
32340(3) E:
where the unertainties in the nal digit are given in brakets and the root mean square
error of the t is 0:
d
0021. The 947 dierential (LHS 2178  USNO1575{03003814 ) unl-
tered magnitudes phased at this period are plotted in Figure 2 with dierent symbols for
eah of the nights. The large satter is attributable to the faintness of the objet.
To asertain the temperature and brightness of the variable star, CCD frames of the
eld were obtained with B, V , R

and I

lters. The stars LHS 2178 and LHS 2176 have
IBVS 4914 3
B, V , R

and I

magnitudes measured by Weis (1996), thus allowing us to transform
our observed magnitudes to the standard Cousins system. For USNO1575{03003814 this
yields values of V = 15:43:10 andB V = 1:04:10, V R = 0:53:10, V I = 0:86:10
at maximum light. The reddening would be E
B V
= 0:132, E
V I
= 0:182 with an
extintion of about A
v
= 0:439 (Shlegel et al. 1998). From the dereddened olors we
estimate the spetral lass of USNO1575{03003814 to be approximately K0V (Cousins
1981).
Figure 2. Unltered light urve of USNO1575{03003814 for spring 2000
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Figure 3. Unltered normal points with urve from an example model of the elipsing system
While the true nature of this system annot be determined from these data, a model
an be found using reasonable parameters. The light urve leads us to expet this to
be a near-ontat system. Using Binmaker 2.0 (Bradstreet 1993), the model light urve
as shown in Figure 3 was made. We assumed a temperature of 4900K for the primary
4 IBVS 4914
and a mass ratio of 0.95. A satisfatory t to the data was found with an inlination of
71:5
Æ
and a temperature of the seondary star 500K ooler than the primary star. Two
main-sequene stars of this temperature dierene would have a mass ratio of 0.95. The
elipses are then well t with the stars just touhing the inner ritial surfae of the Rohe
Lobe (llout = 0.0). The unertainty in the inlination is about 2
Æ
and the dierene
in temperature is known to about 10% both dependent on the assumed mass ratio.
 
Figure 4. Three-dimensional model of the near-ontat system at phase 0.25
The relative sizes and shapes of the omponents of the system are shown in Figure 4,
again using Binmaker 2.0 (Bradstreet 1993).
The absolute magnitude an be estimated from the period and (B   V )
0
= 0:91
(Ruinski and Duerbek 1997) and (V   I)
0
= 0:68 (Ruinski 2000) to be M
V
= 4:7 :3
giving a distane of 1140  150 p. The dependene of the absolute magnitude on the
olor through Ruinski's formula is nearly equal to the relationship of extintion and the
reddening making the distane determination almost independent of the extintion.
The star USNO1575{03003814 is therefore a near-ontat elipsing system with late-
type omponents. Photometri observations should be ontinued to monitor light urve
hanges due to spot migration, ares, and period hanges. Spetrosopi observations
will be valuable to determine a preise spetral lass for the system and to measure radial
veloities to determine the masses and the sale of the system.
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Small group of helium-rih variable stars, known as AM CVn stars, are onsidered
as ultra-short period interating binary white dwarfs (for a review, see Warner 1995).
Among AM CVn stars, CR Boo, V803 Cen and CP Eri are known to show large-amplitude
variations up to ve magnitudes, on a time sale of less than a day to several months. The
origin of suh large-amplitude variation is still poorly understood. Warner (1995) proposed
the similarity to VY Sl-type atalysmi variables, whose \low states" are generally
believed to result from redued mass-transfer. Tsugawa and Osaki (1997) applied the
dwarf nova-type thermal and tidal instability model to the helium disk systems, inluding
CR Boo and V803 Cen. They sueeded in understanding the behavior of these systems
by onsidering the stability of the aretion disk depending on the mass-transfer rate.
Tsugawa and Osaki (1997) expeted that intermediate mass-transfer systems, suh as
CR Boo and V803 Cen, will undergo dwarf nova-type disk instability, analogous to SU
UMa-type dwarf novae in hydrogen-rih systems. They suggested higher mass-transfer
systems would resemble ER UMa stars, whih are a subgroup of SU UMa-type dwarf novae
having extremely short superyle length (for a review, see Kato et al. 1999). Subsequent
observation indeed onrmed the presene of 46.3-d superyle in CR Boo (Kato et al.
2000), whose behavior is extremely analogous to ER UMa stars. The appliation to the
next andidate, V803 Cen, has been naturally sought as a part of VSNET Collaboration
(http://www.kusastro.kyoto-u.a.jp/vsnet/).
Visual observations were performed using 32-m (R.S.), 32-m (B.M.) and 40-m (A.P.)
reetors. All observations were done using photoeletrially alibrated V -magnitude
omparison stars. The typial error of visual estimates was less than 0.2 mag, whih
does not aet the following disussion. The total number of observations between 1998
November 17 and 2000 June 12 was 464.
The overall light variation is presented in Figure 1. Eah lled square represents single
estimates and `_' sign represents upper limits. The quasi-periodi ourrene of bright
states and faint states assoiated with brief brightenings is learly demonstrated. The
behavior is very reminisent of that of CR Boo (Kato et al. 2000). The light maxima
are separated by  77 d in eah observing seasons of 1998{1999 and 1999{2000. We
onsider this period as the representative superyle. Individual observations are folded
by this period, using the maximum epoh of JD 2451271 for the 1998{1999 season and
2 IBVS 4915
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Figure 1. Overall light urve of V803 Cen
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Table 1: Comparison of V803 Cen and CR Boo
V803 Cen CR Boo
V -magnitude range 12.2{16.8 13.0{17.5
main photometri period (s) 1611 1490
superyle length (d) 77 46.3
superoutburst duty yle 0.4 0.5
JD 2451545 for the 1999{2000 season. The interval was 111 d between the last maximum
of the 1998{1999 season and the rst maximum of the 1999{2000 season. This may suggest
some hange ourred around the solar onjuntion. However, by treating the two seasons
separatedly, the quasi-periodi outburst pattern was found to be highly stable within eah
seasons.
Figure 2 represents the folded light urve of V803 Cen, whih shows a pattern very
similar to that of CR Boo, \the helium ER UMa star" (Kato et al. 2000). The bright
phase (superoutburst) omprises a duty yle of  0:4 superyle, whih is lose to the
value  0:5 in CR Boo. Large-amplitude damping osillations were observed during the
deay from the superoutburst maximum, whih may orrespond to short-term modula-
tions with a time sale of a day (Patterson et al. 2000), and the feature suspeted as
\dips" in CR Boo (Kato et al. 2000). During the rest of superyle phase (phase 0.6{1.0),
the objet is mostly faint with short brightenings, whih are likely to orrespond to nor-
mal outbursts in SU UMa-type dwarf novae. The overall behavior of V803 Cen an be
understood as a natural extension of the CR Boo ativity toward the lower mass-transfer
rate, whih is perfetly what is expeted from its supposed orbital period (Tsugawa and
Osaki 1997). The parameters of these two \twin" systems are summarized in Table 1:
outburst parameters from this work and Kato et al. (2000) and main photometri period
from Warner (1995).
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es:
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The Algol-type variable VW Pegasi (= GSC 2753.649 (11:
m
06 mag); USNO-A2.0:
B = 12:
m
0; R = 11:
m
2) was | after the photographic discovery in 1901 | rst stud-
ied by Williams (1914) indicating a period of 5.26792 days. A new period of 2.642758
days resulted from some observations of Maggini (1916). As Zinner (1922) reported, he
was not able to conrm any of the proposed periods. He even discussed a reclassica-
tion supposedly due to some misleading visual observations. Further observations from
the Cracow observatory (observers: J. Kordylewska and K. Kordylewski), collected by
Szafraniec (1962) were published; based on these observations two new suggestions on the
period were made by Dworak (1976): 1.170648 days or 2.341295 days. By means of a
reanalysis of the known data B.-C. Kamper suggested the period of 21.0717 days, which
was only briey communicated by Busch (1994). The variety of periods caused some
confusion; many observations may have failed and in consequence even the possibility of
VW Peg being constant was discussed by Dahm (1996).
In order to resolve the issue regarding the value of the period, a series of systematic
CCD observations was started in 1997. These CCD observations nally indicated the
occurrence of two dierent types of minima.
As principal comparison star we used GSC 2753.1568 (11:
m
44 mag); (USNO-A2.0: B =
12:
m
6; R = 11:
m
2). Cracow observers used this star as well, but assuming 11:
m
38 mag (v).
The star was observed to be constant within 0:
m
02.
Through several complete observation series, the primary and secondary minima were
characterized in amplitude and width (cf. Figures 1 and 2).
The amplitudes m (measured with red sensitive, unltered CCD chip, the errors are
estimated), and durations D of the minima are:
Min I : m  0:71 0:03 mag; D = 320
m
 25
m
 0:
d
22 [D
1=2
= 125
m
 10
m
 0:
d
09];
Min II : m  0:65 0:03 mag; D = 430
m
 0
m
 0:
d
30 [D
1=2
= 180
m
 12
m
 0:
d
13]:
(Denition of D
1=2
: full width at half amplitude of the minima | which has been intro-
duced as it allows to be determined more exactly than the time of eclipse D. The errors
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Table 1: Observed times of primary (Min I) and secondary (Min II) minima for VW Pegasi, epochs and
residuals computed according to the linear ephemeris (1) and (2), respectively.
Min I Min II
JD hel.


T

E
1
O  C
1
Ref.
JD hel.


T

E
2
O  C
2
Ref.
  2400000 .   2400000
15729.462 :020 P  1660 0.0043 [1] 16704.482 :020 V(x)  1614  0.0040 [1]
16635.541 :014 V(x)  1617  0.0020 [1] 17526.280 :014 V(x)  1575  0.0041 [1]
17478.414 :014 V(x)  1577 0.0009 [1] 26650.354 :011 V  1142 0.0040 [2]
17815.560 :010 V  1561  0.0011 [1] 50756.4271 :0035 E(x) 2  0.0001 [3]
26307.474 :010 V  1158  0.0028 [2] 50756.4278 :0010 E 2 0.0006 ATB
28372.517 :014 V  1060 0.0086 [2] 51030.3606 :0042 E(x) 15 0.0007 HSR
50708.5621 :0014 E 0  0.0024 FR 51346.441 :010 E(x) 30 0.0049 HSR
50708.5626 :0050 E(x) 0  0.0019 [3] 51388.5777 :0021 E
R
32  0.0019 HSR
50982.494 :010 E(x) 13  0.0033 HSR 51388.5785 :0014 E 32  0.0011 HSR
51045.7134 :0035 E(x) 16 0.0008 HSR 51388.5790 :0025 E
I
32  0.0006 HSR
51319.647 :006 E(x) 29 0.0017 HSR 51388.5813 :0011 E
V
32 0.0017 HSR
51509.2913 :0021 E 38 0.0002 FR 51578.2235 :0028 E(x) 41  0.0018 ATB
51509.2930 :0010 E 38 0.0019 HSR 51599.297 :010 E(x) 42 0.0000 ATB
* Estimated errors of the minimum timings (reecting errors in magnitude, as well as total number and distribution of the
measured values with regard to time).
** P, V, and R denotes photographic, visual, and CCD observed minima, respectively. Observations with V=R=I-lters are
marked as E
V
/E
R
/E
I
, respectively. Those marked with (x) were extrapolated minima.
References: [1] reevaluated timings, based on data from Williams (1914); [2] reevaluated timings, based on data from
Szafraniec (1962); [3] based on data from Quester (1999). Data from the observers: ATB = Achterberg / FR = Frank /
HSR = Husar (this paper).
Information on the used equipment:
H. Achterberg: 20-cm SC re. with a SBIG ST6 camera (CCD chip: TI TC241), without lter.
P. Frank: 28.8-cm at-eld-re. with a OES-LcCCD11 camera (CCD chip: Kodak KAF400), without lter.
D. Husar: 20-cm SC re. with a SBIG ST7 camera (CCD chip: Kodak KAF400), without lter or Bessel-type V=R=I-lters.
W. Quester: 20-cm MC re. with a SBIG ST7 camera (CCD chip: Kodak KAF400), with IR-cuto-lter KG5/2mm.
are estimated.) There may well be constant phases of d  7
m
during Min I and d  10
m
during Min II.
The observations of 11 dierent new minima of VW Peg with 17 independent timings
are contributed by this paper and included in Table 1.
Based on the data of the almost completely observed minima, two sets of polynomials
were derived by least-squares tting procedures to describe the light curves in Min I and
Min II. By matching these polynomials to the data of only partly observed minima we
were able to determine the time and in most cases even the type of the aforementioned
minima with considerable reliability. In Table 1 these minima are marked as extrapolated
(x).
The published minima as derived from the visual observations fromWilliams and from
the Cracow observers were reevaluated from the well documented original estimates. As
given in Table 1 these minima include some small corrections compared with the earlier
publications. In the original data of Williams two further (secondary) minima were found
which were not published until now. Regarding one minimum he had been mislead by
using a deviating magnitude for the mentioned comparison star (his star b), the other
was mentioned only as discordant observation. The data from the Cracow observers
J. Kordylewska and K. Kordylewski for the minimumHJD 2426307.474 due to the scatter
of the data were put together for our tting procedure in order to obtain the minimum
timing with better reliability (reduced estimated error for the observation).
In Table 1 the visual observations of Maggini (1916) were excluded from the analysis as
they appeared to be in contradiction to most other observations. The reported minimum
at JD=2450824.278 of the visual minima timings of Peter (as published in the BBSAG
IBVS 4916 3
Bulletins) disagreed for unknown reasons with a CCD observation in normal light, and
caused all minima of Peter to be completely excluded from further analysis.
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Figure 1. Light curve of Primary Minimum of
VW Peg (symbols are explained in the gure).
Figure 2. Light Curve of Secondary Minimum
of VW Peg (symbols are explained in the gure).
Since 1997 nearly 5000 individual photoelectric observations with VW Peg apparently
in normal light were made by Achterberg (18 nights), Frank (11 nights) and Husar (58
nights). These observations are listed electronically as 4916-t2.txt available through IBVS
Web-site. The detailed results of these observations are available from the authors.
For the nal period analysis we also used the nearly 800 visual observations during
normal light from Williams (1904{1914), from the Cracow observers in the years 1930{
1950 published by Szafraniec (1962), as well as the ones from 1951{1954 observed by
K. Kordylewski and communicated by Kreiner (2000).
In a rst run we only used the CCD observations of the minima together with our
observations in normal light to check the dierent assumptions on the period which was
realized using a computer program which searches in a wide range of period values. Later
the systematic period search was extended to all observations given in Table 1 and to all
observations in normal light as mentioned above. The only resulting periods (for Min I
and Min II) lie very close to the value supposed by Kamper.
The primary and secondary minima from Table 1 were used separately to calculate the
ephemeris for VW Peg using linear least-squares ts (weights were chosen according to
the precision of the minimum timings):
Min I = HJD 2450708:5645 + 21:
d
0717511  E:
:0007 :0000013
(1)
Min II = HJD 2450714:2837 + 21:
d
0717458 E:
 :0005  :0000017
(2)
This means that the secondary minimum is observed at phase 0:27141  0:00004 (for
epoch E = 0). As the dierence of the periods in (1) and (2) is only about 2.5 times the
calculated error it seems too early to make a statement on apsidal motion, but the result
is seen to be encouraging for future observations.
From the phase of the secondary minimum, period, D
1
and D
2
we calculated the
numerical eccentricity e of the orbit to be e = 0:39  0:02:
In the gures of the reduced light curves the relative magnitudes m of dierent
observations are in the instrumental system and a minor part has been slightly corrected
within 0:
m
03 to match. In Fig. 1 and Fig. 2 the time scale is in minutes, based on the
given elements (1) and (2) respectively, with t = 0 for the times of minima.
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Figure 3. Complete Light Curve of VW Peg (the plotted points represent gliding 5-point mean values
of the photoelectric data).
Figure 3 represents the complete phased light curve (only photoelectric data) based on
elements (1). The classication of the variable as an eclipsing binary of the type EA is
conrmed by the light curve.
Acknowledgements: The authors would like to thank J.M. Kreiner (formerly Cracow
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unpublished results on visual observations and W. Quester (Stuttgart) for making his
data available in support of this paper. This research made use of the SIMBAD data
base, operated by the CDS at Strasbourg, France and of the Lichtenknecker data base
from the BAV.
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PHOTOELECTRIC OBSERVATIONS OF THE FLARE STAR YZ CMI
IN 1999-2000
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The well-known spotted are star YZ CMi was extensively observed during the past
years and ares have been detected in the optical, radio and X-ray wavebands. YZ CMi
is a spotted dM4.5e star at a distance of 5.9 pc (Gershberg et al., 1999). The rotational
period, determined from spot light curves, is about 2.77 days (Chugainov, 1974; Pettersen
et al., 1983).
Here we report on 7 ares detected on this star during our observing run in 1999{2000.
As a part of a are star monitoring programme, YZ CMi was observed at the Rozhen
National Astronomical Observatory with the 60-cm telescope and the UBV photon-
counting single-channel photoelectric photometer. The monitoring was carried out in
the U-band with an integration time of 1 s.
The log of observations is given in Table 1. I
0
is the quiet star intensity minus sky
background, and =I
0
is the noise. During the total of 9:589 hours 7 ares were recorded
and their characteristics are listed in Table 2. The are magnitudes were computed with
respect to the quiescent stellar level I
0
as
m [mag] = 2:5 log
I
0+f
I
0
: (1)
The are amplitude is:
I
f
I
0
=
I
0+f
  I
0
I
0
: (2)
By numerical integration of the are light curve, the equivalent duration of each are
was calculated from
ED =
Z
are
I
f
(t) dt: (3)
The are energies (last column in Table 2) were obtained by the relation
logE
f
= logED + logE
U
q
; (4)
where the quiescent star luminosity of YZ CMi E
U
q
= 4:11 10
28
ergs s
 1
was determined
using: V = 11:15, B   V = 1:61, U   B = 0:97, distance r = 5:9 pc (Gershberg et al.,
1999), and the luminosity of a star with an absolute magnitude M = 0 in the U -band
E
U
= 3:65  10
34
ergs s
 1
(Moett, 1973).
The light curves of the observed ares are plotted in Figures 1-2.
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Table 1: Log of U -band are monitoring of YZ CMi from Rozhen NAO.
Monitoring intervals [UT]
Eective
Noise
Date monitoring Flares
[h :m : s { h :m : s]
time [s]
=I
0
1999 11 Mar 19:01:54{19:12:32, 19:13:25{19:26:46 1441 0.22 no
13 Mar 18:55:07{19:10:56, 19:11:31{19:27:06, 7293 0.17 2
19:28:03{19:43:41, 19:44:49{19:46:56,
19:47:40{20:06:01, 20:06:52{20:24:25,
20:26:51{20:44:15, 20:50:17{20:09:15.
14 Mar 18:29:27{18:46:40, 18:50:02{19:08:06, 10458 0.27 3
19:10:10{19:28:10, 19:29:00{19:46:15,
19:49:31{20:07:58, 20:08:42{20:26:11,
20:26:56{20:43:49, 20:46:30{20:03:55,
21:05:31{21:23:30, 21:24:16{21:39:39
15 Mar 18:26:49{18:44:04, 18:44:54{19:01:59, 7205 0.17 no
19:03:26{19:20:54, 19:21:36{19:38:52,
19:40:21{19:57:42, 19:58:47{20:15:09,
20:06:03{20:33:05
01 Oct 02:45:16{03:05:10, 03:05:53{03:15:30 1773 0.23 no
2000 09 Mar 17:48:40{17:59:07, 18:00:44{18:16:26, 3527 0.20 2
18:17:20{18:32:50, 18:33:26{18:50:30
12 Mar 18:09:05{18:24:22, 18:25:07{18:41:11, 2824 0.30 no
18:42:15{18:57:55
Total time: 34521
s
= 09
h
35
m
21
s
Table 2: Characteristics of the U -band ares for YZ CMi.
No.
Date Flare max t
rise
Duration
Noise Amlitude
m logE
f
[UT] [UT] [sec] [m : s]

I
0
I
0+f
  I
0
I
0
[mag] [ergs]
1 13.03.1999 20:13:30 8 1:28 0.18 0.89 0.69 30.06
2 13.03.1999 20:30:06 12 0:59 0.16 1.19 0.85 29.84
3 14.03.1999 18:32:15 2 0:30 0.27 0.86 0.68 29.68
4 14.03.1999 18:52:30 58 2:26 0.26 1.31 0.91 30.14
5 14.03.1999 19:20:41 52 1:57 0.28 2.61 1.39 30.45
6 09.03.2000 17:50:20 2 0:04 0.18 5.34 2.00 29.64
7 09.03.2000 18:11:09 14 0:30 0.21 0.94 0.72 29.52
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Figure 1. YZ CMi ares No. 1, 2, 3 and 4 Figure 2. YZ CMi ares No. 5, 6, and 7
Figure 3. Flare energy logE vs. cumulative are frequency log .
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 Note the possible pre-are dip for are No. 7. Pre-are dips have been heavily dis-
puted in the past because single-channel photometers cannot control the sky during
the are record. If this pre-are dip is real, it could be due to enhanced opacity by
negative hydrogen ions H
 
as a result of free-electrons production during the rst
stage of the are, when the plasma is heated (Grinin, 1968).
 Another interesting are is are No. 6, with a total duration of 4 s and rise-time of
2 s. The are amplitude is 5:34 (m = 2:00 mag). This is a typical case for rapid
spike are.
 Flare No. 5 shows a pre-are.
According to Gershberg and Shakhovskaya (1983), the are activity is described with
the relation
log  = a  b logE; (5)
where  = N=T is the cumulative are frequency, E is the are energy, a and b are
constants. Figure 3 shows a plot of the are energies versus cumulative are frequency.
From our observations we get: log  = 26:2   0:89 logE.
Although the are statistics is rather poor, the comparison with the above relationship
shows remarkable agreement. Therefore we nd no evidence for changes in the are
activity of YZ CMi.
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SUPERSOFT SOURCE ACTIVITY AS A POSSIBLE INTERPRETATION
OF TEMPORARY FADINGS OF CH Cyg
KATO, TAICHI
Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkatokusastro.kyoto-u.a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CH Cyg is a well-known, but enigmati, symbioti variable, whih is known to show
omplex ativity (e.g. Miko lajewski et al. 1990). Superimposed on the inreasing symbioti
ativity, sudden short-term fadings in optial and ultraviolet have been observed. In order
to explain this reurrent feature, various models involving elipses of the hot omponent
have been proposed (e.g. Hinkle et al. 1993; Skopal et al. 1996). However, the apparent
presene of fadings not stritly following the suggested ephemeris suggests the possible
presene of other mehanisms. Furthermore, the asymmetry of fadings (rapid fading and
slower reovery) is also diÆult to explain by the elipse model.
Partiularly noteworthy is the segment of reent light urve between 1998 and 2000
(upper panel of Figure 1). This gure learly demonstrates that fadings are not stritly
periodi. Two distint minima ourred around HJD 2451360 and 2451690, separated by
330 d, while there was no hint of a fading at around HJD 2451030. The light urve also
indiates the ommon feature of fadings: rapid deline followed by slower brightening.
Between these transient fadings, the system spends most of time at bright state. All
the above features of transient fadings of CH Cyg are strikingly similar to quasi-periodi
fadings (or low states) of the peuliar binary V Sge (lower panel of Figure 1), in the
reurrent time of semi-periodi fadings, the relatively short duty yle of faint states, and
in the depth.
V Sge has been reently reognized as a transient supersoft X-ray soure (SSXS),
in whih supersoft X-ray emission was only observed during its low states (Greiner et
al. 1998). The phenomenon is quite similar to the Magellani SSXS, RX J0513.9-6951
(Reinsh et al. 1996). The ause of suh reurrent fading episodes and the anti-orrelation
between supersoft X-ray and optial light has not yet been well understood, but Hahisu
and Kato (1997) presents an interpretation by onsidering the limit-yle formation of
optially thik wind, whih an reprodue, in partiular, the asymmetri prole of fadings.
The striking resemblane of the CH Cyg light variation to that of V Sge raises a possibility
that fadings of CH Cyg may have been aused by transient SSXS phenomenon.
The relatively ommon optial features of SSXSs are the presene of strong HeII emis-
sion, and the appearane of jet features (for a reent review, see Gansike et al. 2000).
The HeII emission has been usually regarded to be absent in CH Cyg, but Leedjarv et
al. (1994) deteted the emergene of the HeII emission during the fading episode. Fur-
thermore, there are evidenes of aompanying X-ray emission (Leahy and Taylor 1987)
and the jet ejetion (Taylor et al. 1986) during the fading ourring in 1984. These piees
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Figure 1. Light urves of CH Cyg and V Sge, drawn from visual observations reported to VSNET
(http://www.kusastro.kyoto-u.a.jp/vsnet/)
of evidene seem to strengthen the relationship to the transient SSXS phenomenon. One
must note many of these signatures were reorded during the dramati episode start-
ing in 1984, whih may be dierent in nature from the present milder fading episodes.
However, it would be noteworthy that these high-energy events ourred during the op-
tial low state, as in some transient SSXSs. The author has searhed the publi library
of ROSAT observations (1WGA) in order to see the possible orrelation between opti-
al variation and the soft X-ray emission. There was only one available observation in
late 1992 Marh, when CH Cyg was observed as a relatively hard soure. CH Cyg was
then in an extended low state, whih is not omparable to the present high state with
reurring faint states. Sine V Sge is a hard X-ray soure outside the transient SSXS
phase (Greiner et al. 1998), it is not surprising that CH Cyg was reorded as a hard
X-ray emitter at single-epoh observation. The present suggested relation between CH
Cyg and SSXSs may lead to a unied understanding of various phenomena in SSXSs and
symbioti variables, partiularly regarding the enigmati high-veloity jet formation in
CH Cyg-type symbioti variables. The present interpretation is only one of possibilities,
whih requires further proofs from observations. Partiularly ruial tests would inlude
X-ray observations during the short fading episodes.
The author is grateful to VSNET observers who reported ruial observations of CH
Cyg and V Sge.
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We report a period and the rst light curve for a Population II Cepheid in the outer-halo
Galactic globular cluster Palomar 3. As well known, Pop. II Cepheids are usually found
in clusters with well-developed blue-horizontal branch (HB) tails only (e.g., Wallerstein
1970; Smith & Wehlau 1985). Pal 3 has a completely red HB and is a scarcely populated
globular cluster, so that the presence of a Pop. II Cepheid in this cluster would appear
extremely unlikely. Yet, the star we studied was suspected to be a variable by Gratton
& Ortolani (1984). It is listed in the latest revision of the Catalogue of Variable Stars in
Globular Clusters (Clement 1997) as V4. Gratton & Ortolani obtained tentative values
for the period  3 days and mean V magnitude hV i = 19:32. No light curve has ever
been published for V4. To the best of our knowledge, no follow-up observations were
carried out for V4 since its discovery; in the recent HST study of the cluster by Stetson
et al. (1999), V4 lies outside their observed eld. Our analysis was based on approx. 20
CCD frames obtained on 6 nights: three in 18-20 January, 1997 at the 1.54-m telescope
operated by the Steward Observatory, University of Arizona, one night in February 1997
at the 2-m telescope of NAO \Rozhen", (Bulgaria), one in April 1999 at the Steward
Observatory and one in April, 2000 at NAO \Rozhen". The photometric reductions were
carried out using the daophot/allstar package available in IRAF.
The V light curve is displayed in Fig. 1. In Table 1 are summarized the V magnitudes
for V4. The rst four magnitudes in the Table 1 are from Gratton & Ortolani (1984), the
ve one is from Ortolani & Gratton (1989)
The period we estimate from our new CCD data is slightly longer than the tentative
value given in Gratton & Ortolani (1984): P = 3:
d
402. The derived mean V magnitude
obtained by directly averaging over the pulsation cycle in intensity is hV i = 19:28. The
estimated amplitude in V is 0:
m
43. The indication of a bump on the descending branch
of the light curve suggests that the star may be a Pop. II Cepheid of the BL Her type
(Diethelm 1983). However, a better sampled light curve is necessary to conrm this.
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Table 1: Photometry in V band of V4.
JD 24: : : V 
45350.76100 19.230  
45351.82000 19.540  
45352.80800 19.170  
45353.80800 19.160  
46449.71400 19.260  
50466.96150 19.150 0.022
50467.89980 19.287 0.017
50468.95380 19.311 0.021
50491.47750 19.260 0.015
51288.78170 19.359 0.017
51672.37109 19.347 0.014
0.0 0.5 1.0 1.5 2.0
PHASE
19.8
19.5
19.1
18.8
V
P=3.402 days
Figure 1. Light curve of the Pop. II Cepheid V4 in V band.
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The new variable stars reported here have been found as part of a programme to
disover and lassify new variables using CCD observations of seleted elds on the edge
of the northern milky way (eg. Bernhard et al. 1997, Bernhard 1999). In this paper the
details of the rst group of stars resulting from this programme are given.
The observations were made using a 20-m Shmidt-Cassegrain telesope and an un-
ltered Starlight Xpress SX CCD amera. The CCD amera uses a Sony ICX027B hip
whih has a very broad response, peaking near 5500

A, giving approximate V -band mag-
nitudes, depending on the olour of the star. The frames are proessed and analysed
automatially. A mean dark frame is subtrated and the images are at elded. The
redution method has evolved from simple aperture photometry, used initially, to a vari-
able aperture based on the signal in eah pixel, and this has led to some improvement in
the photometry. Further observations of some of the stars have been made by a number
of ollaborators using a variety of equipment, and these are detailed in the referenes to
individual stars given later.
The observing programme is speially designed for the detetion and lassiation
of short-period variables, and passes through distint survey and follow-up phases. Dur-
ing the survey part of the programme several series of overlapping exposures are made
systematially aross setions of the sky. The same areas are re-observed between 5 and
10 times over one or two months. Ideally the observations are made in short runs of two
or three onseutive days, at irregular intervals, but the usual observing onstraints often
disrupt this pattern. The survey exposures are 20 seonds long and typially provide
useful photometry down to magnitude 13.5.
Survey images are analysed automatially and software is used to ompare the mag-
nitudes and identify likely variables. Stars with a variation of 0.2 mag on at least two
images are onsidered as variable, plus those whih show an obvious drop in brightness,
 0.5 mag on one image. A preliminary seletion of the most likely short-period vari-
ables is made from the survey observations, on the basis of range and time sale of the
variation, and olour. A period analysis on even this small number of observations may
point towards a likely lassiation or period. Follow-up observations are made of all
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the likely short-period variables with the apparently most tratable stars being given the
highest priority. Further observations of the other variables are taken when possible. The
apparently slowest variables with USNO-A2.0 (Monet et al. 1998) b  r  2 or more are
assumed to be red variables of some persuasion, and are not atively pursued.
During the follow-up phase eah star is observed as ontinuously as possible. In general
the exposure times are inreased to 30 seonds to improve signal to noise, or tailored more
speially to the magnitudes of the variable and omparison stars. As these observations
aumulate the likely nature of the variation beomes more lear and period analysis is
performed. One the period, or likely periods have been identied, further observations
are timed to ll in the light urve or remove any ambiguities in the period.
The details of the positions and ross identiations of the Be variables are given in
Table 1. The olumns ontain, 1; running Be number, 2; RA & De (2000) taken from the
USNO-A2.0 atalogue, 3; the GSC number, 4; likely IRAS identiation and 5; any other
identiation. The photometri data are given in Table 2. The olumns are 1; running
Be number, 2; the unltered CCD magnitude range based on the GSC omparison star
magnitudes, 3; USNO-A2.0 r & b  r magnitudes, 4; V and B V derived from Tyho-2,
5; the type of variation, 6; period, 7; referene. Additional omments, indiated by y,
are given in notes to the table. All the red variables are identied as \SR", although it
is reognised that they ould be almost any type late-type variable, with the magnitude
range possibly grossly under estimated.
Table 1: Positions and Identiations for BeV1{30
No. RA (2000) De GSC IRAS Other
BeV1 19 53 40.2 +09 23 50 1062-0033 V1490 Aql
BeV2 20 11 44.6 +08 55 17 V1492 Aql/A2.0 0975.18231027
BeV3 14 51 17.1  11 09 43 5582-0545
BeV4 05 52 27.9 +06 20 53 0128-1121 05497+0620 CSS 170
BeV5 06 20 40.0 +06 16 08 0144-1300 06179+0617
BeV6 18 04 57.5 +08 57 38 1008-0332 F18025+0857 V2501 Oph
BeV7 18 09 57.3 +08 50 25 1009-0766
BeV8 19 46 25.0 +08 45 12 1057-1309
BeV9 07 11 52.6 +04 04 05 0171-2059
BeV10 18 32 06.9 +08 07 13 1024-2911 18297+0804
BeV11 18 35 06.1 +08 14 28 A2.0 0975.12232581
BeV12 18 19 46.8 +08 00 24 1010-0732
BeV13 06 18 56.2 +04 09 20 0140-1831
BeV14 16 24 49.7 +08 04 15 0959-1397
BeV15 16 51 29.9 +06 22 27 0396-1710
BeV16 18 07 29.2 +06 22 36 18050+0622 A2.0 0900.11650430
BeV17 19 24 36.4 +06 31 28 0477-3880
BeV18 19 37 11.8 +06 28 10 0490-4680
BeV19 19 43 40.3 +10 39 07 A2.0 0975.16187403
BeV20 19 39 30.6 +10 43 14 1060-2412
BeV21 19 54 12.7 +10 39 29 1062-2668
BeV22 19 49 15.2 +10 35 42 1062-1819
BeV23 20 09 36.2 +10 39 09 1076-1805
BeV24 20 18 13.7 +10 37 55 1078-0852 F20158+1028
BeV25 21 10 21.1 +10 36 01 1108-0961 21079+1023
BeV26 21 04 22.4 +10 28 29 1108-2511 F21019+1016
BeV27 20 03 00.6 +10 34 56 1076-1332
BeV28 21 28 30.2 +10 45 23 1123-1704
BeV29 22 01 40.7 +10 37 19 1139-0011
BeV30 23 32 32.6 +10 33 21 1172-1452
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Table 2: Photometri data for BeV1{30
No. Range r b  r V B   V Type Period (d) Referene
BeV1 10.5{11.0 10.9 0.4 11.00 0.45 EA 1.6160 IBVS No. 4540
BeV2 12.6{13.6 13.3 2.3 SR  60 vsnet-obs 17668
BeV3 11.6{11.9 11.8 0.7 11.18 0.62 EA? 1.0672 ? vsnet-obs 15317
BeV4 11.7{12.2 11.6 2.5 SR 189y vsnet-obs 15402
BeV5 11.6{12.1 11.8 1.8 SR vsnet-obs 15840
BeV6 11.7{12.0 11.5 2.5 SR  41 vsnet-obs 17997
BeV7 11.6{12.1 11.1 1.6 11.59 0.51 EA 2.16347y IBVS No. 4685
BeV8 11.7{12.2 11.6 1.4 11.82 0.38 y y IBVS No. 4685
BeV9 11.4{11.9 11.4 0.6 12.19  0.15 EA? vsnet-obs 20089
BeV10 12.1{12.5 11.8 3.0 SR > 40 vsnet-obs 21154
BeV11 12.2{12.4 11.7 3.1 SR vsnet-obs 21220
BeV12 11.5{11.8 11.7 0.7 11.75 0.62 ? vsnet-obs 21457
BeV13 12.1{12.8 12.0 0.7 EA 1.1496 IBVS No. 4797
BeV14 12.6{13.6 12.3 0.7 RRa 0.6446 IBVS No. 4797
BeV15 12.7{13.4 12.6 0.6 RRa 0.7789 IBVS No. 4797
BeV16 12.8{13.1 12.0 3.2 SR vsnet-obs 23743
BeV17 12.3{12.7 12.1 1.5 EW? 0.73254 ? vsnet-obs 23759
BeV18 12.8{13.1 12.4 1.1 ? vsnet-obs 23790
BeV19 12.4{12.7 12.4 2.6 SR vsnet-obs 23834
BeV20 12.7{13.0 12.7 1.8 SR vsnet-obs 23842
BeV21 12.2{12.5 12.4 2.8 SR vsnet-obs 23861
BeV22 12.1{12.4 12.4 3.0 SR vsnet-obs 23893
BeV23 12.6{13.0 12.8 2.5 SR vsnet-obs 23916
BeV24 11.6{11.9 11.8 3.0 SR vsnet-obs 23936
BeV25 12.3{12.8 12.4 3.1 SR vsnet-obs 23949
BeV26 12.1{12.6 11.7 2.7 SR vsnet-obs 24086
BeV27 11.5{11.9 11.4 1.3 EA? 0.7789 ? vsnet-obs 24169
BeV28 12.7{13.2 12.7 0.3 EW? 0.5579 ? vsnet-obs 24187
BeV29 12.5{13.5 12.5 0.5 EA? vsnet-obs 24334
BeV30 12.1{12.4 12.3 0.9 ? vsnet-obs 24340
Notes:
BeV4: P = 189 days Lloyd (2000) and Takamizawa (2000), S star
BeV7: Revised ephemeris 2451243.46 + 2.16347E
BeV8: Colour suggests a Æ Suti with P = 0.1726 or 0.2087 days, with 0.3453 and 0.4175 days less
likely
The magnitude ranges of the variables are given with respet to the approximate V -
band GSC magnitudes of the omparison stars. For stars of intermediate olour these
values are probably lose to the V magnitude, but for the red variables there is an in-
reasingly large olour equation, and the values are probably more representative of the
r magnitude.
Disrimination between the short-period and the SR variables is made prinipally on
the time sale of the variation but with some guidane from the b   r olour. The
distribution of b   r for this sample is shown in Figure 1, and while the two groups are
easily identied there is little lear air between them. It is possible that some of the
short-period variables ontain late-type stars, but photometri errors and time dierenes
between the b and r plates will onspire to redue the separation.
The initial announements about these stars, whih ontain the survey data and some
preliminary analysis, were made eletronially (Bernhard 1998{1999) and are available on
the VSnet at http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/ as given in Table 2.
More detailed observations and analysis are available for BeV1 (Bernhard et al. 1997),
BeV7 & 8 (Lloyd & Bernhard 1999) and BeV13, 14 & 15 (Lloyd et al. 1999).
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Figure 1. The distribution of b  r for the stars in Table 2 with the assumed SR variables shaded.
Although the programme is aimed at the detetion of short-period variables it is lear
from Table 2 that many of the variables are late-type stars. Exatly half (15) of the stars
in this sample are designated SR, and of the remaining stars three are onrmed elipsing
binaries with a further six possibilities, two are onrmed RR Lyrae variables, and the
remaining four stars are unlassied short-period variables.
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I obtained several long-slit spectra of V4641 Sgr, the optical counterpart of the fast
X-ray transient and superluminal radio source SAX J1819.3-2525, in mostly marginal
conditions on 2000 June 2{6 using the FORS1 instrument on the rst 8.2-m telescope at
ESO's Paranal Observatory (ESO visitor program 65.H-0360). Most of the observations
were done with the grism #600B, which covers the wavelength range 3500{5700

A with
4

A resolution. A few additional spectra were obtained with the grism #600R, which
covers the region near H with similar resolution. The VLT has a good atmospheric
dispersion corrector, so the slit position was left in the default north-south position.
While inspecting the rst few two-dimensional spectra, I noticed a bright star about
1 arcminute south of V4641 Sgr which had narrow Balmer lines in emission and strong
molecular absorption bands. The object was not exactly centered on the entrance slit
of the spectrograph, so I executed a telescope oset in order to have the unusual object
centered. I took a single 2 minute exposure using the blue grism #600B. See Figure 1 for
the nding chart and Figure 2 for the extracted spectrum. The strong absorption bands
seen at  4762, 4956, 5168, and 5450

A (where the wavelengths refer to the deepest part
of the band just redward of the steep drop) are most likely due to TiO. I crudely estimate
a spectral type of M3-M5 III (Jaschek & Jaschek 1987).
It turns out that the emission line object is Luyten's variable GM Sgr (Luyten 1927),
which is listed in the GCVS as an LB type star (long period, irregular) of spectral type
M6. The coordinates based on the astrometric solution included in the image header
agree with those given in IAUC 7277. This object also appears to be the star marked in
Kato & Uemura's (1999) nding chart, although the mismatch in the lters used makes
a comparison dicult.
Table 1 lists the line centers and equivalent widths of the emission lines seen in the
blue spectrum. I estimate an error of  5% in the equivalent widths, mainly due to
uncertainties in the ux calibration. All of the Balmer lines up to H15 can be seen, with
the curious exception of H". A weak H emission line is evident in the red spectrum (not
shown) obtained when the slit was centered on V4641 Sgr. All of the lines listed in Table
1 are blueshifted by about 130 km s
 1
, and all are unresolved (FWHM < 4

A).
The spectrum of GM Sgr resembles that of a Mira type variable star. The Balmer
emission lines are thought to arise in the parts of the photosphere which have been heated
by an outward moving shock (e.g. Fox, Wood, & Dopita 1984; Gillet 1988). The emission
lines are visible over most of the pulsational cycle, and are strongest near the time of
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Table 1: Wavelengths and equivalent widths of the emission lines in the GM Sgr spectrum.
Line
Central wavelength Equivalent width
(

A) (

A)
H 4858.82  6.6
H 4338.63  18.2
H 4099.95  35.0
H" : : : : : :
H8 3887.21  19.6
H9 3833.52  16.8
H10 3796.03  11.4
H11 3768.71  10.8
H12 3748.28  5.2
H13 3732.16  4.7
H14 3721.17  4.5
H15 3710.65  5.9
Figure 1. The nding chart for V4641 Sgr and GM Sgr. The eld is 2
0
 2
0
. North is up, and east is to
the left. This is a section of an R band image obtained with the VLT Unit Telescope 1.
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Figure 2. The ux calibrated spectrum of GM Sgr. Owing to clouds, the ux calibration is only
approximate.
maximum light. The weak or absent H" emission line is fairly typical in Mira variables
near maximum light (Castelaz et al. 2000). According to Kato & Uemura (1999), a peak
in the optical light curve occurred about October, 1999, although coverage subsequent to
that was sparse. The pulsational period could be several hundred days, so a long-term
photometric monitoring program will be needed to establish whether the variability is in
fact periodic. Any CCD images of GM Sgr that also contain V4641 Sgr would of course
be of extra value, since the latter source (which most likely contains a black hole|Orosz
et al. 2000) seems to be prone to aring behavior.
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We present the light curve of Luminous Blue Variable candidate star GR290 (Romano's
star) in M33 (Humphreys & Davidson 1994). The observational basis of this study is
a sample of photographic plates of M33 from the collection of the Bulgarian National
Astronomical Observatory | Rozhen. All plates have been taken with the 2-m RCC f=8
Rozhen reector.
We used 25 B-plates, 30  30 cm (103aO, IIaO and ORWO ZU21 emulsions, GG385
glass lter). The plates were taken from November, 1982 to October, 1990. Julian days
of observations are presented in Table 1. The plate scale is 12.8 arcsecmm
 1
and the area
covered is 1

1

. The whole image of M33 ts in each plate.
The measurements have been made with a MF-4 densitometer with a constant di-
aphragm in the Astronomical observatory of the Soa University. At least four estima-
tions of sky background for each star were obtained and then averaged value was used.
The calibration curves have been constructed using the photoelectric sequence of Sandage
& Johnson (1974). Then they have been tted by the least squares with the most appro-
priated polynomials. For each plate standard deviations of measurements are presented
in Table 1.
We present also CCD B-magnitude of Romano's star. Data were obtained on Special
Astrophysical Observatory | SAO (Russia) with 10241024 CCD camera on 0.6-m Zeiss
telescope (Vlasiuk 1997). The seeing during the observations was 2{3 arcsec. The scale
was 0.84 arcsec/pixel, resulting in a eld size of about 8 arcmin. Photometry of the
program frame was carried out by PSF-tting using iraf/daophot. Transformation to
the standard system is based on average photographic B-magnitudes of reference stars
(A{L in Fig. 1) taken from the best ve Rozhen B plates. Average magnitudes and root
mean squares (r.m.s.) for these stars are given in Table 2.
The results of our photometry are given in Table 1. The light curve of Romano's star
is presented in Fig. 2. Open circles represent original Romano's observations transferred
to the Johnson B system (Romano 1978), photographic B-magnitudes from Rozhen 2-m
RCC telescope are given with open diamonds, and the CCD B-magnitude from 0.6-m
telescope | with open triangle. It is seen that Romano's star presents two broad maxima
within a few years around 1970 and 1990. The derived mean cycle for the whole data set
(Romano's + ours), using PDM method is about 6250 days.
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Figure 1. CCD B image of the area around the Romano's star. North is up and East is to the left.
Reference stars A{L from secondary photographic sequence are shown.
       
JD-2400000
18.5
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17.0
16.5
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B
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Year
Figure 2. The long term B light curve of the Romano's star. Open circles represent original Romano's
observations transferred to B-magnitudes, open diamonds | 2-m Rozhen observations, and open
triangle | 0.6-m SAO observation.
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Table 1: Photometry in B band of Romano's star in M33
JD
B (B)
JD
B (B)
JD
B (B)
JD
B (B)
244 : : : 244 : : : 244 : : : 244 : : :
5286 17.16 0.15 5591 17.40 0.16 6707 17.46 0.16 8177 16.88 0.18
5295 17.25 0.15 5623 17.51 0.23 6707 17.51 0.16 8180 16.96 0.17
5296 17.19 0.23 5625 17.61 0.16 6708 17.30 0.07 8180 16.99 0.13
5297 17.24 0.25 5702 17.11 0.08 6708 17.52 0.10 8180 16.89 0.12
5588 17.35 0.23 5929 17.30 0.08 6709 17.49 0.08
5588 17.34 0.26 5968 17.38 0.09 6738 17.45 0.11
5590 17.55 0.20 6435 17.55 0.08 6738 17.32 0.17
Table 2: Average B-magnitudes and r.m.s. of reference stars
St hBi r.m.s. St hBi r.m.s.
A 15.49 0.18 F 17.33 0.06
B 15.79 0.07 G 17.86 0.03
C 16.48 0.13 H 16.33 0.16
D 16.35 0.10 K 17.10 0.19
E 17.22 0.13 L 17.91 0.07
Acknowledgements: It is a pleasure to thank Prof. G. Ivanov, Dr. P. Kunchev and
Dr. Ts. Georgiev for letting us use their plates of M33. This research was supported in
part by the Bulgarian National Science Foundation grant under contract No. F-812/1998
with the Bulgarian Ministry of Education and Sciences. O. Sholukhova thanks for support
RFBR grant No. 00-02-16588.
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BD+62

2167: A NEW ECLIPSING BINARY IN THE FIELD OF CW Cep
GOMEZ-FORRELLAD, J.M.
Grup d'Estudis Astronomics, Apartado 9481, 08080 Barcelona, Spain
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Name of the object:
BD+62

2167 = GSC 4282 394
Equatorial coordinates: Equinox:
R.A.= 23
h
05
m
15
s
DEC.= +63

23
0
42
00
2000.0
Observatory and telescope:
Mollet Observatory, 0.41-m Newtonian telescope
Detector: CCD
Filter(s): V
Comparison star(s): SAO 20406 = BD+62

2166
Check star(s): GSC 4282 778
Transformed to a standard system: No
Availability of the data:
Upon request
Type of variability: EA
2 IBVS 4923
Figure 1.
Figure 2.
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Remarks:
In a photometric program for searching for new variables with an 8-cm automatic
telescope at Mollet Observatory, it was found that GSC 4282 394 of 9:
m
4 (Figure 1) is
an Algol type eclipsing binary star with a period of 1:
d
3 and an amplitude of 0:
m
21 in
V . The star is a visual double and both components are listed as suspected variables
in the Tycho Catalogue (1997) with the `W' ag: TYC 4282 394 1 with a variation
range between 9.11 and 9.75 (B V = 0:427), and TYC 4281 394 2 (identied with
BD+62

2167) with a brightness range from 9.49 to 10.25 (B V = 0:394). This ag
indicates that data suggest variability, although other instrumental eects cannot
be ruled out, as directly quoted from the Tycho Catalogue's notes: \variability
suspected in the Tycho data; this may due to intrinsic variability since no correlation
with position angle was evident. But no thorough investigation has been carried
out to eliminate other reasons intrinsic to the Tycho measurements." Since the
separation between the stars is about 6 arcseconds, joint photometry of both stars
was performed.
The light curve suggests that the EA system is also intrinsically variable at some
phases (Figure 2), probably due to activity in the system. These irregularities
have an amplitude of 0:
m
03, and are more important on the light-curve maxima
and are permanently present in the phase intervals 0.2{0.4 and 0.8{0.9, i.e., before
the beginning of both eclipses, and also during the secondary minimum aecting
its shape and depth. The amplitude of minimum II was variable between 0:
m
154
and 0:
m
180. Since it is unlikely that independent intrinsic variations of the optical
companion could match the eclipsing binary in such a selective way, real intrinsic
light changes for the eclipsing binary system are highly probable.
Observations did not allow to determine which of the visual components of GSC
4282 394 is the Algol-type variable, and it was not possible to deduce it from the
Tycho observations either, which do not show the detected variability but a high
scatter and spurious oscillations.
The following ephemeris was computed:
Min: I = HJD 2451034:5344 + 1:3045  E:
 0:0004  0:0003
Also these minima timings were obtained:
HJD 2451032:5768  0:0011 (II)
HJD 2451036:4918  0:0005 (II)
HJD 2451038:4474  0:0014 (I)
HJD 2451072:3621  0:0006 (I)
Reference:
ESA, 1997, The Hipparcos and Tycho Catalogues, ESA SP-1200
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SAO 23170, A NEW BETA Cep IN THE STELLAR CLUSTER H VI 33
GOMEZ-FORRELLAD, J.M.
Grup d'Estudis Astronomics, Apartado 9481, 08080 Barcelona, Spain, e-mail:jmgomez@astrogea.org
Name of the object:
SAO 23170 = BD+56

508 = AGK+57

0283 = PPM 27412 = GSC 3694 2053 =
NGC 869 839 = YZ 57 2080 = Oo 839
Equatorial coordinates: Equinox:
R.A.= 2
h
18
m
48
s
DEC.= +57

17
0
08
00
2000.0
Observatory and telescope:
Mollet Observatory, Newtonian 0.41-m telescope
IBVSTdetCCD
Filter(s): V
Comparison star(s): HD 14210 = HIP 10873 = SAO 23200 = BD+56

543 =
PPM 27455 = AGK+57

0289 = GSC 3694 1539
Check star(s) (two names whenever possible):
Check star(s): 1: GSC 3694 1853
2: SAO 23173 = PPM 27413 = GSC 3694 1169
3: GSC 3694 1822
Transformed to a standard system: No
Availability of the data:
Upon request
Type of variability: Beta CMi (Beta Cep)
Remarks:
In a photometric program searching for new variables, SAO 23170 was initially
chosen as a comparison star for the suspected Tycho variable HD 14210 (= TYC
3694 1539). Photometry of SAO 23170 against check stars showed rapid light vari-
ations between 0.02 and 0.10 magnitudes in the V band. As a consequence, obser-
vational work was then focused on this new object. This star, with a V magnitude
of 9.51 and B2 spectral type, was observed for 34 nights between 6 September and
23 December 1997. Data analysis using PERDET software (Breger, 1990) showed
that this object is a multiperiodic Beta Cep variable. Two periods of 0.19493 and
0.24233 days (Figure 1) were identied. Observations suggest that more periodici-
ties might be present, but photometric data did not allow to conrm it because the
comparison or check stars for SAO 23170 might be slightly variable (Figure 2).
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Figure 1. Figure 2.
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NEW OUTBURST OF V1118 Ori (1997{98)
GARCIA GARCIA, JOSE
1
; PARSAMIAN, ELMA S.
2
1
Tamarindo, 5, 41089 Dos Hermanas , Sevilla, Spain
2
Byurakan Astrophysical Observatory, Armenia, email: eparsam@bao.sci.am
Name of the object:
V1118 Ori
Equatorial coordinates: Equinox:
R.A.= 5
h
34
m
44:
s
2 DEC.=  5

33
0
40
00
2000
Observatory and telescope:
Private obs., Sevilla (Spain), 20-cm Schmidt{Cassegrain telescope
Detector: CCD
Filter(s): V
Comparison star(s): Parenago 1497, 1516, 1518, 1588, 1612
Transformed to a standard system: No
Remarks:
Since 1983, when V1118 Ori became known as a new EXor (Herbig, 1990, for ref-
erence to this species as EXors, after the example rst recognized, EX Lupi or
Subfuors, see Parsamian and Gasparian, 1987) and entered into an active stage of
fuor-like outbursts, four outbursts have been observed. As of now we have infor-
mation concerning outbursts during the period 1983{84 (Chanal, 1983, Parsamian
and Gasparian, 1987), 1988{90 (Parsamian et al., 1993), 1992{94 (Garcia Garcia et
al., 1995), 1997{98 (Hayakawa et al., 1998 and present paper). New observations
of the star were made between November 1995 and January 2000 in V colour. The
light curve of V1118 Ori during this period is given in Fig. 1. The amplitude of the
outburst in V is larger than 3 mag and duration is longer than 2 years.
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Figure 1. The light curve of the star V1118 Ori
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A STUDY OF THE VARIABILITY OF LD 345
GUILBAULT, P.R.
1
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LD 345 (GSC 3530-2757) is loated at 18
h
31
m
13:
s
83, +46
Æ
58
0
34:
00
7 (J2000). Lennart
Dahlmark disovered variability during a photographi variable star searh (Dahlmark,
2000a). In the disovery report LD 345 is listed as an elipsing binary type variable of no
known period. Brian Ski of the Lowell Observatory generated interest in this star when
he notied several AAVSO members of its unusual behavior. Dahlmark reported the star
had appeared to enter a deep deline lasting at least two years. The long duration of the
deline aused speulation as to the possibility that LD 345 may be an elipsing binary
with a very long period or belong to a more exoti lass of variables suh as the R Coronae
Borealis or symbioti stars.
In this paper we present the results of our investigation of the lassiation of LD 345.
As part of our study Henden performed high preision photometry in order to determine
the olor indies and magnitudes of the variable and suitable omparison and hek stars.
We also onduted a photographi plate survey of LD 345 using the plate olletions
loated at the Asiago Astrophysial Observatory, the Harvard College Observatory, the
Sonneberg Observatory, and the Sternberg State Astronomial Institute (SAI) of the
Mosow State University. In addition to these arhival plate olletions, the photographi
observations of Dahlmark were used.
Dahlmark indiated 18 exposures were taken between 1967 and 1982, and another 48
were taken between 1995 and May 2000. On all but three plates the star remains onstant
at m
v
= 11:4, m
pg
= 13:1, where m
v
are photovisual (yellow) magnitudes and m
pg
are
photographi (blue) magnitudes. On the three plates, exposed in July 1972, July 1973
and June 1974, the star had faded more than three magnitudes to m
v
< 14:7.
Guilbault and Hager visited the Harvard College Observatory and examined approxi-
mately 200 patrol plates from the RH and Damon series for evidene of variability. Those
plates enompassed the years 1928 to 1952, a single plate from 1962, and 1975 to 1989.
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At the Sternberg State Astronomial Institute Kurohkin measured LD 345 on 172 plates
taken with the 40-m astrograph of the SAI Crimean station. He examined four plates
from 1905 to 1908, one eah from 1940 and 1942, and the remainder from 1978 to 1995.
No additional minima were found nor ould we onrm Dahlmark's observations at min-
imum sine no exposures of the eld were taken at Harvard or Mosow during the years
1972 to 1974.
Dahlmark indiated to Guilbault that the Asiago Astrophysial Observatory had taken
photographi plates during the years in question (Dahlmark, 2000b). As a result, Moro
was ontated at Asiago and she measured the brightness of LD 345 on 6 Shmidt plates
taken between 1967 and 1970, and 10 plates from 1974 to 1976. Comparison star magni-
tudes were determined using the GSC{ACT (Gray, 1999) and the USNO{A2.0 atalogue
(Monet et al., 1998). Subsequently, additional observations were made using the Son-
neberg plate olletion. Splittgerber and Kroll examined 111 photovisual plates of the
Sonneberg Sky Patrol taken from 1970 to 1977. The star appears faint at maximum
but just above the plate limit of m
v
= 13:0. Between Deember 1971 and September
1974, however, the star is not visible on the plates. Photographi observations near or at
minimum appear along with those of Dahlmark in Table 1.
Table 1. Photographi Observations of Minimum of LD345
Julian date Date Magnitude Type Observer
2440750 1970-06-12 13:3 m
pg
Moro
2440773 1970-07-05 13:1 m
pg
Dahlmark
2441153 1971-07-21 13:1 m
pg
Dahlmark
2441248 1972-03-15 11:8 m
v
Kroll/Splittgerber
2441391 1972-03-15 < 12:7 m
v
Kroll/Splittgerber
2441394 1972-03-18 < 12:9 m
v
Kroll/Splittgerber
2441512 1972-07-14 < 14:7 m
v
Dahlmark
2441892 1973-07-29 < 14:7 m
v
Dahlmark
2442220 1974-06-22 < 14:7 m
v
Dahlmark
2442246 1974-07-16 16:8 m
pg
Moro
2442248 1974-07-19 16:8 m
pg
Moro
2442305 1974-09-14 15:6 m
pg
Moro
2442307 1974-09-16 15:6 m
pg
Moro
2442360 1974-11-08 14:7 m
pg
Moro
2442551 1975-05-18 13:3 m
pg
Moro
2442599 1975-07-06 13:1 m
pg
Dahlmark
These observations onrm both the ourrene and the depth of the deline as reported
by Dahlmark and allow onstraints to be applied so that the duration of the minimum and
the desending and asending branhes of the light urve an be reasonably determined.
The duration of the minimum is  1000{1200 days. The reovery from the observed
minimum of 16:8 m
pg
ours within  150{200 days. Assuming a symmetrial light urve
with a at bottom and minimum at  16:8m
pg
, onstant light lasts  700{800 days.
Henden used the USNO Flagsta Station 1.0-m telesope and a SITe/Tektronix 1024
1024 CCD to observe LD345 in standard Johnson-Cousins UBVRI bandpasses on three
photometri nights. Comparison and hek stars were standardized as follows:
Star GSC RA (J2000) DEC V B   V U  B V  R R  I
omp. 3530-02670 18:31:06.40 +46:55:52.7 11.919 1.126 1.007 0.588 0.518
hek 3530-02617 18:31:02.86 +46:58:15.8 12.164 0.974 0.642 0.519 0.466
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with magnitude and olor errors less than 0:
m
01. More omplete photometri information
about all stars within 5 armin of the variable an be found in Henden (2000). Using
these stars, the magnitude and olors of LD345 for the three nights were:
HJD  2400000 V B   V U   B V  R R  I
51722.7493 11.748 1.611 . . . 0.924 1.162
51727.8363 11.790 1.595 1.858 0.962 1.130
51728.7805 11.783 1.610 1.866 0.957 1.137
with errors again less than 0.01mag.
Figure 1. LD345 Photographi Light Curve
Figure 1 shows the photographi light urve from 1905 to 2000. For onsisteny and
to improve the shape of the deline, the photovisual (yellow) magnitudes and limits were
approximately onverted to photographi (blue) values by adding the mean (B{V) olor
of the variable as given above. The data suggests the star may be variable at maximum
on the order of perhaps a few tenths of a magnitude. Evident in the light urve is the
absene of additional minima. If, in fat, the deline were the result of an elipse by a
ompanion, based upon the available photographi reord the period would be very long
indeed. Assuming that the minima our at equal intervals the period annot be shorter
than 17200 days, nearly twie that of Epsilon Aurigae. Minima ould have ourred during
the gaps in photographi overage, from 1908 to 1927, and 1953 to 1966, but in that ase
the delines would our at irregular intervals. The photographi reord does not seem
to support the lassiation of LD 345 as an elipsing binary, but is more harateristi
of the symbioti stars whih an remain at maximum light for deades. On the other
hand, the photometri olors are similar to a typial M0III star, but atypial for RCB or
symbioti stars.
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In spite of the photographi and photometri observations presented in this report the
lassiation of LD 345 remains unertain. We hope that others will study this interesting
star. AAVSO and VSnet observers have already begun visual monitoring programs. This
is important if a future deline ours. It would be valuable to searh other arhival
plate olletions for additional minima and to better dene the light urve that we have
presented here. Most importantly, spetrosopy is needed to reveal the properties of LD
345.
We would like to thank Lennart Dahlmark for allowing us to use his observations
in this report. Guilbault and Hager would like to express their gratitude to Dr. Martha
Hazen, Curator of the Harvard College Observatory Astronomial Photograph Colletion,
for allowing them aess to this valuable resoure. We also wish to thank Margareta
Westlund who sent us her very reent visual observations of LD 345. We are grateful
to Vitaly Goranskij of the SAI and Marvin Baldwin, Chairman of the Elipsing Binary
Committee of the AAVSO for their help in the preparation of this report.
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THE Æ SCUTI STAR QS GEMINORUM
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QS Geminorum (
2000
= 06
h
46
m
28:
s
6, Æ
2000
= +20
Æ
50
0
37:
00
1, HIP 32459, HD 263446,
GSC 01342-00231) was found to be a variable star by the HIPPARCOS satellite. The
Variability Annex of the HIPPARCOS Catalogue (ESA 1997) reports QS Gem to have a
period of 0.134613 d with H
p
magnitudes ranging between 8.874 to 8.973. The spetral
type is listed as A3 and the star is lassied as a Æ Suti.
As part of our ongoing Æ Suti star program, and as part of our Phss 329 Observational
Astronomy lass, we seleted stars from the Variability Annex of the HIPPARCOS Cata-
logue that showed Æ Suti type harateristis. During winter semester of both 1999 and
2000, QS Gem was observed by groups of Phss 329 students. Observations were made
with the 0.4-m David Derrik Telesope of the Orson Pratt Observatory at Brigham Young
University (Hereafter DDT). Data were obtained with a Pitor 416XT CCD mounted at
the newtonian fous of the telesope. This gave a plate sale of 0.93 arse/pixel. Obser-
vations were made through a standard Johnson V lter modeled after Bessell (1990). A
total of nine nights of data were obtained between 23 February 1999 and 12 April 2000.
The CCD eld for the DDT is shown in Fig. 1 with QS Gem and the omparison stars
labeled.
All frames were redued using standard IRAF funtions. Apparent magnitudes were
determined using omparison stars 4 and 5 as shown in Fig. 1. Star 4 is identied as HD
263542 (GSC 01342-01109, V = 9:72) and star 5 is identied as HD 48995 (GSC 01342-
00517, V = 8:61). From this we found an average magnitude for QS Gem of V = 8:85.
The two other omparison stars labeled in Fig. 1 were onsidered too faint to use in the
nal analysis. However, star 3 (GSC 01342-01261) was found to be an elipsing variable
and is detailed in a separate paper (Carroll & Hintz, 2000).
From the light urves, ten times of maximum light were determined. These times
are given in Table 1. Using linear regression tehniques we determined an ephemeris
for QS Gem as given in Eq. 1. The period determined is similar to the value found by
HIPPARCOS although signiantly shorter.
HJD
max
= 2451222:8693 + 0:131955(0:000002) E: (1)
In Fig. 2 we show a light urve for QS Gem from HJD 2451444 and in Fig. 3 we show
a light urve from HJD 2451626. Clearly the amplitude of QS Gem is not onstant. The
amplitude varies from 0.08 to 0.20. Due to this variable amplitude we hose to examine
the data with the frequeny searh program Period98. From this analysis only f
1
and 2f
1
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were found to be reliable frequenies as shown in Table 2. The value for f
1
is in exellent
agreement with the period found by linear regression. A larger data set is alled for to
nd the true frequeny spetra.
QS Gem appears to be a normal low-amplitude Æ Suti variable with a omplex light
urve. Sine this star is relatively bright with a moderate amplitude it would be an ideal
star for an international ampaign or for one of the small variability satellites urrently
under development.
Figure 1. CCD eld of QS Gem with omparison stars labeled. The eld of view is 8
0
 12
0
.
Figure 2. Light Curve of QS Geminorum from HJD 2451444
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Figure 3. Light Curve of QS Geminorum from HJD 2451626
Table 1: New Times of Maximum Light for QS Geminorum
HJD
Cyle O   C
2451000.0+
222.8692 0  0.0001
444.9492 1683  0.0004
463.9563 1827 0.0052
489.8115 2023  0.0028
489.9398 2024  0.0064
496.8071 2076  0.0008
597.7505 2841  0.0030
626.6504 3060  0.0012
632.5904 3105 0.0008
632.7199 3106 -0.0016
Table 2: Frequenies Present in Light Curve of QS Geminorum
Frequeny
Amplitude Phase
(yle/day)
f
1
7.5782 0.054 0.614
2f
1
15.1564 0.004 0.445
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NEW ECLIPSING VARIABLE IN THE FIELD OF QS GEMINORUM
CARROLL, DAVID D.; HINTZ, ERIC G.
Brigham Young University, Dept. of Physis and Astronomy, Provo, Utah 84602, USA
e-mail: dotortardis.byu.edu
Name of the objet:
GSC 01342-01261
Equatorial oordinates: Equinox:
R.A.= 6
h
46
m
43
s
DEC.= +20
Æ
53
0
21
00
2000
Observatory and telesope:
Observations made with the 0.4-m David Derrik Telesope of the Orson Pratt
Observatory on the ampus of Brigham Young University.
Detetor: Pitor 416 XT CCD at the Newtonian fous whih gives
a plate sale of 0.93 arse/pixel
Filter(s): Johnson V (Bessel, 1990)
Comparison star(s): HD 263542 (GSC 01342-01109, V = 9:72)
HD 48995 (GSC 01342-00517, V = 8:61)
Transformed to a standard system: Johnson
Standard stars (eld) used: The two stars listed above
Availability of the data:
Upon request from the authors
Type of variability: EA (Algol variable) | this is only a guess
Remarks:
These observations were primarily to observe the delta Suti star QS Gem. Sine
the magnitude of QS Gem is 8.847 ompared to the new variables 11.29 the errors
are fairly large. We also note that we only saw one omplete seondary minimum
and only part of one primary minimum. The true nature of the star is yet to
be determined. However, we estimate a period of 1.32 d, with a the seondary
minimum having a drop of 0.18 mag and the primary having a drop of greater that
0.5 mag.
Referene:
Bessell, M.S., 1990, PASP, 102, 1181
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Figure 1. GSC 1342-1261 is labeled as No. 3
Figure 2.
Figure 3.
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GSC 03822 01056 IS A CLOSE ECLIPSING BINARY
B

IR

O, IMRE BARNA
Baja Astronomical Observatory of Bacs-Kiskun County, Szegedi ut, Pf. 766, H-6500 Baja, Hungary
email: barna@electra.bajaobs.hu
Name of the object:
GSC 03822 01056
Equatorial coordinates: Equinox:
R.A.= 10
h
33
m
53
s
DEC.= +58

46
0
54
00
J2000
Observatory and telescope:
Observatorio del Teide, IAC80 telescope (0.8 m, f=11:3, Cassegrain)
Detector: Wright Instruments 1024  1024 CCD
Filter(s): V , R
Comparison star(s): GSC 03822 00070
Check star(s): None
Transformed to a standard system: Standard V R
Standard stars (eld) used: Landolt standards
Availability of the data:
Upon request at barna@electra.bajaobs.hu
Type of variability: EB | eclipsing binary of  Lyrae type
Remarks:
Martin (2000) reported about the variability of GSC 03822 01056 in the eld of
the novalike eclipsing binary DW UMa, suggesting a pulsating type and a period
of  0:15 days from Fourier analysis. We have analysed VR photometric data of
4 consecutive nights gathered in a campaign on DW UMa during February 1997,
and found that twice the quoted period is likely to hold for the new variable, which
clearly exhibits two distinct minima. The folded light curve indicates an eclipsing
binary nature, possibly of beta Lyrae type (EB). Analysis of the light curve gives
the following preliminary ephemeris:
HJD
min
= 2; 450; 495:5222 ( 0:0003) + 0:30995 ( 0:0001)  E:
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Figure 1.
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GSC 4847 1513 (FASTT 448) | A NEW ECLIPSING VARIABLE
HAGER, TIMOTHY
1
; GUILBAULT, PETER
2
1
Western Connecticut State University, 181 White Street, Danbury, CT 06810, USA
e-mail: thager@pcnet.com
2
P.O. Box 287, Chepachet, RI 02814, USA, e-mail: pete1199@aol.com
GSC 4847 1513 = FASTT 448 was rst reported as a possible variable by Henden
and Stone (1998) in their table of suspected variable stars discovered during the FASTT
survey. They noted that the star had an observation 1.37 magnitudes below the mean of
all observations. This suggested to the authors that the star might be an eclipsing binary
and we began a program to determine the nature of the variability using photographic,
visual and CCD observations.
Hager examined 230 patrol plates from the Harvard plate stacks covering the periods
1929{1951 and 1968{1989 and found ve minima. Guilbault initiated random visual
observations of the star using a 0.32 meter reector to try to nd the period. Those
observations permitted a rough determination of the period and additional minima could
be predicted and conrmed by Guilbault's observations.
CCD observations commenced in 1999 with the goal of rening the period and the
shape of the lightcurve. Those observations were made with the 0.51 meter Ritchey-
Chretien reector of the Western Connecticut State University (WCSU) Observatory and
an ISI Systems CCD800 CCD camera using a V lter. Additional minima were observed
and the times of minimum found by all methods of observation are listed in Table 1. Both
the visual and the CCD times of minimum were determined using a computer program
based on the Kwee{Van Woerden (1956) method.
All minima were tted into a least squares solution with the CCD minima weighted
as 10 and the visual and photographic minima weighted as 1. From that analysis we
extracted the best period and combined it with the most accurate time of minimum to
derive the following elements:
Min: I = HJD 2451621:55863 + 1:
d
0797024  E:
0:00006 0:0000001
The phased V lightcurve in the instrumental system is shown in Figure 1. Each point
contains an error bar showing the estimated internal photometric error of each observation.
The curve shows that the star fades from a maximum of 11:
m
86 0:01 to 13:
m
77 0:04 at
primary minimum. A secondary eclipse with a depth of 0:
m
14 0:01 occurs at phase 0.50.
Both eclipses are partial and their duration is about 0.2 P .
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Table 1. Times of minimum, GSC 4847 1513 (FASTT 448)
HJD 2400000+ Epoch O  C Observer
25301.636  24377  0.017 Harvard ptg
25314.622  25365 +0.012 Harvard ptg
25954.863  23772  0.010 Harvard ptg
26059.612  23675 +0.008 Harvard ptg
27193.303  22625 +0.011 Harvard ptg
51255.5346(4)  339  0.005 Guilbault vis
51490.9191(2)  120 +0.004 Guilbault vis
51502.7906(4)  110  0.001 Guilbault vis
51502.7909(4)  110 0.000 Hager ccd
51555.6977(2)  61 +0.001 Hager ccd
51621.55863(6) 0 0.000 Hager ccd
Figure 1. Phased lightcurve | V Filter
The comparison and check stars are listed in Table 2. The V magnitude and V   I
color index of GSC 4847 1694 was taken from the tenxcat catalog produced by the TASS
group (Richmond et al. 2000). The V magnitude and color indices for GSC 4847 1605
are from the average of two nights of all sky photometry using observations of Landolt
standards (Landolt, 1992) in March 1998 with the Lowell 31 inch telescope of the National
Undergraduate Research Observatory (NURO) in Flagsta, Arizona.
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Table 2. Comparison Stars
Star V B   V V  R V   I
Comp. GSC 4847 1694 11.565  0.065 1.331  0.165
Check GSC 4847 1605 14.182  0.044 0.631  0.038 0.362  0.060 0.673  0.060
We wish to thank Dr. Martha Hazen, curator of astronomical photographs at Harvard
College Observatory, for use of the Harvard Patrol Plates. We are also grateful to Dr. Doug
Welch and Dr. Chris Lloyd for their help in conrming our period. Hager's travel to
NURO was made possible by a grant from Western Connecticut State University and he
also wishes to thank his advisors Dr. Dennis Dawson and Dr. Phillip Lu for their valuable
help.
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HD 218179: A NEW LONG PERIOD BRIGHT EB IN CEPHEUS
GOMEZ-FORRELLAD, J.M.
Grup d'Estudis Astronomics, Apartado 9481, 08080 Barcelona, Spain
Esteve Duran Observatory Foundation, Montseny 46 | Urb. El Montanya, 08553 Seva, Barcelona, Spain
e-mail:jmgomez@astrogea.org
Name of the object:
HD 218179 = BD+63

1925 = PPM 24170 = SAO 20407 = AGK+63

1302 = GSC
4286 80
Equatorial coordinates: Equinox:
R.A.= 23
h
04
m
47
s
DEC.= +64

05
0
25
00
2000.0
Observatory and telescope:
Mollet Observatory, 8-cm automatic refracting telescope
Detector: CCD
Filter(s): V
Comparison star(s): SAO 20384 = PPM 24142 = HIP 113793 = HD 217872 =
GSC 4282 919
Check star(s): 1: SAO 20422 = PPM 24186 = HIP 114070 = HD 218342
= GSC 4282 391
2: SAO 20405 = PPM 24168 = HIP 113947 = HD 218139
= GSC 4282 255
Transformed to a standard system: No
Availability of the data:
Upon request
Type of variability: EB
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Remarks:
HD 218179 whose spectral type is F0, is listed in the TYCHO Catalogue with
ag `V' (strong evidence of variability in de Tycho data) with an amplitude vari-
ation between 7.47 and 7.76. The variability of this star was initially reported by
Olsen (1983), who detected light changes while performing Stromgren photometry
of nearly all Henry Draper stars of types A5 to G0 and brighter than m
v
= 8:
m
3.
This star is also listed in the New Catalogue of Suspected Variable Stars Supple-
ment with number 26012 (Kazarovets et al., 1998). In addition, in an analysis for
searching sinusoidal light variations of the stars in the Tycho Catalogue, Koen and
Schumann (1999) concluded that this star was variable with a 17.950 day period.
Satellite photometric data from the Tycho instrument was reanalized and the results
suggested that this star might be an EB variable with a period of 35.9 days. To
verify this point the star was observed for 100 nights between 9 September 1997
and 25 February 1999. This star is a visual double (MLR 7) with 8:
m
1 and 8:
m
9
components separated by 0.4 arcseconds (Olsen, 1980), so joint photometry had
to be performed. Present observations conrmed the preliminary analysis, showing
that HD 218179 is an EB variable with a period of 35.93 days and a 0.33 magnitude
variation (from 7.41 to 7.74 in V ) for minimum I. In addition, its light curve shows
that the secondary minimum, 0:
m
21 deep, is centered at phase 0:4860:006. In spite
of Tycho data scatter, they were of great help to obtain the following ephemeris:
HJD Min I = 2451018:846 + 35:928  E:
0:2 0:004
Also the following single secondary minimum was determined: HJD Min II =
2451036:319  0:16.
Figure 1.
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DETECTION OF SUPERCYCLE IN SS UMi: NORMAL SU UMa-TYPE
DWARF NOVA WITH THE SHORTEST SUPERCYCLE
KATO, TAICHI
1
; HANSON, GENE
2
; POYNER, GARY
3
; MUYLLAERT, EDDY
4
;
RESZELSKI, MACIEJ
5
; DUBOVSKY, PAVOL A.
6
1
Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato@kusastro.kyoto-u.ac.jp
2
AAVSO, 4916 E. Palo Brea Ln., Cave Creek, AZ 85331, USA, e-mail: GeneHanson@aol.com
3
BAA Variable Star Section, 67 Ellerton Road, Kingstanding, Birmingham B44 0QE, England,
e-mail: gp@star.sr.bham.ac.uk
4
VVS Belgium | Werkgroep Veranderlijke Sterren, Eksterstraat 6, 8400 Oostende, Belgium,
e-mail: eddy.muyllaert@ping.be
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Al. 1-go Maja 29/4, 64500 Szamotuly, Poland, e-mail: macres@pro.onet.pl
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Vedecko-kulturne centrum na Orave, 027 42 Podbiel 194, Slovakia, e-mail: vkco@isternet.sk
ER UMa stars are a small subgroup of SUUMa-type dwarf novae, which have extremely
short supercycles (the interval between successive superoutbursts) of 19{50 d (for a review,
see Kato et al. 1999). Only four denite members have been recognized (ER UMa, V1159
Ori, RZ LMi and DI UMa). Since the shortest known supercycles of \usual" SU UMa-
type dwarf novae are in the range of 90{130 d (e.g. Table 1 in Nogami et al. 1997), several
objects have been proposed as candidates for the missing link between ER UMa stars and
the usual SU UMa-type dwarf novae: SX LMi (Nogami et al. 1997), HS Vir (Kato et al.
1998b), NY Ser (Nogami et al. 1998) and CI UMa (Nogami and Kato 1997). V503 Cyg
(Harvey et al. 1995) also has a supercycle as short as 89 d. However, none of these objects
show perfectly intermediate outburst statistics between ER UMa stars and usual SU UMa-
type dwarf novae. Both HS Vir and NY Ser have short ( 8 d) outburst recurrence times,
while superoutbursts occur less frequently. In SX LMi and CI UMa, superoutbursts occur
more irregularly and the frequency of normal outbursts is small. V503 Cyg shows a more
regular supercycle, while the number of normal outbursts (usually two) is anomalously
low compared to ER UMa stars and other SU UMa-type dwarf novae. The deviation in
statistics and regularity of these systems from extremely regular ER UMa stars should
require an anomalous disk viscosity or other unknown mechanisms (Nogami et al. 1997;
Kato et al. 1998b).
The dwarf nova SS UMi was discovered as an optical counterpart of Einstein IPC
source E1551+718 (Mason et al. 1982). The existence of superhumps during long out-
burst revealed its SU UMa-type nature (Chen et al. 1991; Kato et al. 1998a). Richter
(1989) studied the outburst statistics based on 4180 Sonneberg plates and suggested
the possible outburst interval of 30{48 d. This value has been taken by Ritter and
Kolb (1998) in their sixth edition of Catalogue of Cataclysmic Variables and Low-Mass
X-ray Binaries. We continued to observe SS UMi as a part of VSNET Collaboration
(http://www.kusastro.kyoto-u.ac.jp/vsnet/).
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Figure 1. Overall light curve of SS UMi
Visual observations were performed using 46-cm (G.H.), 40-cm (G.P.), 20-cm (E.M.),
41-cm (M.R.) and 20-cm (P.A.D.) reectors. All observations were done using photoelec-
trically calibrated V -magnitude comparison stars. The typical error of visual estimates
were an order of 0.2 mag, which does not aect the following discussion. Upper limit
observations were included for analysis which reached fainter than 14.0 mag. The total
number of observations was 375 between 1999 February 17 and 2000 June 17, including
other observations reported to VSNET.
The overall light variation is presented in Figure 1. Each lled square represents single
estimates and `_' sign represents upper limits. The observations already clearly show
the presence of regular outburst cycle. Since we know that SS UMi belongs to the SU
UMa-type category, we can safely choose outbursts longer than ve days as superout-
bursts. These outbursts are marked with vertical bars. The intervals between successive
superoutbursts are in the range of 82{86 d, 84:
d
7 in average. All observations are well
expressed by this representative supercycle of 84:
d
7. Figure 2 presents a folded light curve
by this period.
We have revealed that SS UMi is an SU UMa-type dwarf nova with one of the shortest
known stable supercycles. Figure 2 suggests the existence of ve normal outbursts be-
tween successive superoutbursts, whose interval corresponds to  11 d. The combination
of supercycle length of 84:
d
7 and the outburst recurrence time of 11 d lies on the natural
extension of SU UMa-type dwarf novae toward ER UMa stars (Warner 1995; Osaki 1995).
Considering that many outbursts recorded by Richter (1989) were long ones, the period
by Richter (1989) may be interpreted to represent the half supercycle. The present obser-
vation has thus rst proven the unique location of SS UMi among \normal" SU UMa-type
dwarf novae toward ER UMa stars.
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Figure 2. The 84.7-d supercycle of SS UMi
The authors are grateful to observers (H. Itoh and J. Ripero) who reported additional
observations of SS UMi to VSNET.
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MT PEGASI (= HD 217813) | A YOUNG SUN WITH STARSPOTS
DEPASQUALE, J.M.; GUINAN, E.F.; BOCHANSKI, J.J.
Astronomy & Astrophysics Department, Villanova University, Villanova, PA 19085, USA
Before its discovery as a variable star, MT Peg (HD 217813; G1V; m
v
= +6:65 mag;
B   V = +0:62) was used by us as a comparison star for multi-band photometry of 51
Peg. This photometry was carried out during the fall 1995 shortly after the announcement
of a possible exosolar giant planet in orbit around 51 Peg by Mayor & Queloz (1995).
The existence of this planet was subsequently conrmed by Marcy et al. (1997). The
photometry was made primarily to investigate possible light variations of 51 Peg that
could account for the 4.43 day,  56 m/s radial velocity variations reported for this star
(Mayor & Queloz 1995). After about two weeks of observations it became apparent that
MT Peg was a variable star with small ( 0:02 mag) light variations as noted by Guinan
et al. (1995). Conversely, 51 Peg was found to be constant in brightness to less than a
few millimags (Guinan et al. 1995), as later conrmed by Henry et al. (2000).
MT Peg has an assigned MK spectral type of G5V (Simbad). However, this spectral
type is not in good agreement with the spectral class of  G1V indicated from the UBV
and Stromgren indices that appear in the Simbad database. The observed B   V and
U   B values of +0:62  0:01 and +0:10  0:01 mag, respectively, and the Stromgren
indices of MT Peg of b   y = +0:39, m
1
= +0:202, and c
1
= +0:321 indicate a G0-1 V
star rather than a G5V (Simbad). In addition, the absolute visual magnitude of MT Peg
of M
v
= +4:72  0:2 mag (computed using the Hipparcos parallax of d = 24:3 pc and
hV i = +6:65 mag), is in better agreement with a near-ZAMS G1V star than a G5V star.
It is possible that MT Peg has an unresolved blue companion that eects the color indices
but this is unlikely. A new spectral classication of MT Peg would be useful to resolve
this minor discrepancy.
UBV RI photometry was conducted with the Four College Consortium (FCC) 0.8-m
Automatic Photoelectric Telescope (APT) in the Patagonia Mountains located in south-
ern Arizona. The observations were made on 14 nights from 14 October{12 November
1995. Dierential photometry was made employing the usual observing sequence sky{
comparison{variable{comparison{sky. The stars were observed for about 20{25 minutes
per night with integration times of 10 seconds. Standard photometric reduction methods
were utilized to reduce the data. The UT times were transformed to heliocentric Julian
Day (HJD) and dierential atmospheric extinction corrections were applied. The observa-
tions were converted to delta-magnitudes in the sense of variable minus comparison star.
In the reductions, the role of the \variable" and \comparison" star were interchanged
and 51 Peg served as the comparison star for the photometry of MT Peg. Because the
angular separation of 51 Peg and MT Peg is small (< 2

), the corrections for dierential
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Figure 1. Light variations of MT Peg from photometry obtained during October{November 1995 are
shown.
atmospheric extinction were negligible. To illustrate the light variations of MT Peg, the
U , B, V , R, I observations are plotted in Figure 1 against Julian Day Number.
As shown in Fig. 1, MT Peg has periodic quasi-sinusoidal brightness variations with
a period of several days. Also the light variations are wavelength dependent with the
greater light amplitudes occurring at shorter wavelengths. From a power spectrum anal-
ysis (Scargle 1982), a broad, denite peak is found for a period of P = 8:1  0:2 days
when all of the band-passes are used. Unfortunately, this observing run lasted less than a
month so that the photometric period is not as well dened as it could be with additional
data. The observations were combined and plotted against phase with this period. Repre-
sentative light curves and a geometrical starspot model t (discussed later) are presented
in Fig. 2. As shown, the light variations are quasi-sinusoidal with light amplitudes that
are small and a function of wavelength. The observed light ranges for each band-pass are:
U (0:018  0:003 mag), B (0:021  0:002 mag), V (0:015  0:003 mag), R (0:013  0:002
mag), I (0:012  0:003 mag).
The nature of the light variations and the wavelength dependence are similar to those
reported for chromospherically-active, cool stars (BY Dra and RS CVn variables) in which
the light variations arise from the presence of starspots. The starspot hypothesis for
explaining the light variability of MT Peg is strongly supported by the discovery that
MT Peg is a moderately strong coronal X-ray source with an X-ray luminosity of L
x
=
1:25  10
29
erg s
 1
(Gaidos 1998). Moreover, the L
x
observed for MT Peg is in excellent
agreement with the value expected from L
x
 P
rot
relationship found by Gudel et al. (1997)
for G0-5 V stars, with the adopted rotation period of P
rot
= 8:1 d. Also, because the
rotation of a single, solar-type star is dependent on age, the \rotational" age of MT Peg
is about 0:7  0:2 Gyr from age  P
rot
relation from Dorren et al. (1994). Although this
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Figure 2. Starspot model ts to the B and R observations are shown in the lower part of the gure.
Dierent rotational aspects of the star are shown. The observations are phased with a period of 8.1
days.
\spin-down" age for MT Peg is similar to the evolutionary age of Hyades stars, the (U ,
V , W ) space motions of MT Peg of (+22:4, +11:2, +11:9) km s
 1
are not consistent with
membership in the Hyades Moving Group ( 40,  18,  2) (Soderblom & Clements 1987).
However, the space motions of MT Peg are similar to those of the Sirius Supercluster of
(+11:1, +3:3,  8:2) km s
 1
. A recent determination of the age of the Sirius Supercluster
(which includes the Ursae Majoris Star Stream) is  0:49  0:13 Gyr (Palous & Hauck
1986).
The light curves were modeled using a simple starspot model included in the Binary
Maker Program (Bradstreet 1993). In this case, the companion star was given a near zero
mass and luminosity. The amplitudes and shapes of the light curves were tted through
manual iterations. We adopted a model with two cool, circular starspots. From the
assumed spectral class of G1V, we also assumed a temperature of T
e
= 5800 K for the
immaculate regions of the star (Cox 2000). Because of the low amplitude light variations,
there is little information contained in the light curves about the latitudes of the starspots
on the star. The best ts were obtained when the spots were placed at latitudes of 30

and 60

. After about 50 iterations we obtained satisfactory ts to U , B, V , R, I light
curves; the best ts were obtained with a total spot coverage (measured relative to the
star's total surface area) of  2:2% or 4.4% if equatorial symmetry is assumed and the
spots are located in both northern and southern hemispheres. From the iterative analysis,
we found that the spots were separated in longitude by  90  25

. Figure 2 shows the
spot model ts to the B and R observations. The wavelength dependence of the light
variations indicates a dierence of temperature (photosphere   spot) of  500  150 K.
For the modeling, we assumed the rotational pole of the star is viewed at a nominal value
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i = 60

to our line-of-sight. When a precise value of the projected rotational velocity
(v sin i) is determined from spectroscopy, then the inclination of the star (i) can be found
from its rotational period. Because of the small light variations and the lack of Doppler
imaging, the latitudes of the star spots can not be accurately determined. However, they
should be considered as representative of spot areas, distributions, and temperatures at
the time of observations.
MT Peg is an important star for studying the magnetic evolution of our Sun. In
particular, its estimated age of  0:5{0.7 Gyr makes it a suitable bright, nearby proxy for
the Sun at an age when life was rst developing on Earth some  4 Gyr ago. Additional
photometry is needed to rene its period as well as to investigate possible dierential
rotation and a starspot activity cycle commonly found for other young solar-like stars. A
modern determination of a MK spectral type would be very useful to conrm our adopted
G1V spectral class. Also high dispersion spectra are needed as well to determine the star's
projected rotational velocity (v sin i) and to ascertain that it is a single star.
This research is supported by grant AST-9315365 from NSF/RUI and NASA grants
NAG 5-2160 and NAG 5-3136, which we gratefully appreciate. This research has made
use of the Simbad database, operated at CDS, Strasbourg, France.
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A PROBABLE VARIATION IN THE POLARIZATION OF THE EARLY-TYPE
ECLIPSING BINARY SYSTEM XZ Cep
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iene Eduation, Fa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ation, Fukushima University,
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XZ Cep (BD +66
Æ
1512) is an elipsing and double-lined spetrosopi binary system,
onsisting of late O and early B stars. The large reddening in its olor (Saute & Martel,
1979) suggests the existene of a large amount of interstellar matter in the diretion. A
reent photometri study of this binary with the UBV photoeletri system was done
by Antokhina & Kumsiashvili (1991), whih yielded a semidetahed onguration. Their
light-urves were analyzed again by Harries et al. (1997), who also obtained a new radial-
veloity urve of this system. Harries et al. onrmed that the system is a semidetahed
one and the ooler, less massive omponent is lling its ritial Rohe lobe.
Kreiner et al. (1990) performed a period study of the system, and derived a new
photometri ephemeris as follows.
Min I = HJD 2426033:421 + 5:
d
0972531 E:
Harries et al. (1997) employed this and we also use it here.
Saute & Martel (1979) made polarimetri observations (mainly in B lter) and reported
that very large and rapid hanges in the polarization of XZ Cep were deteted in 1970{
1971. They did not mention the ause of these variations expliitly, but ommented that
if the variations were real, they ould originate only from very violent ejetion of matter.
There has been no polarimetri report on XZ Cep sine then.
We observed this objet with a low resolution spetropolarimeter (referred to as HBS,
Kawabata et al., 1999), mounted at the 36-inh reetor at Dodaira Observatory of the
National Astronomial Observatory of Japan. In the observations, we used a diaphragm
of 17
0
, whih yields a spetral resolution of about 100

A (limited by the seeing at
Dodaira). On twelve nights from November 1998 to Deember 1999, we observed the
objet at various orbital phases and got around 10 sets of data at eah night. To redue
the observed data, the standard redution software for HBS was used (Kawabata et al.,
1999). The nightly mean value of the polarization is shown in Table 1.
First, to see the wavelength dependene of polarization as preisely as possible, the
Stokes parameters are binned in wavelength to a onstant photon noise of 0.01%. The
typial resolution goes down to about 300

A after this proedure. The polarization spetra
are displayed in Fig. 1.
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Table 1: The journal of polarimetri observations. The meaning of the symbols are as follows. p:
polarization degree, : polarization angle, q; u: Stokes parameters. The subsript B means syntheti B
lter of the standard Johnson system.
Date Mid. phase p
B
(%) 
B
(
Æ
) q
B
(%) u
B
(%)
1998 Nov. 24 0.93 4.240 0.064 73.45 0.43  3.552 0.065 +2.315 0.064
1998 Nov. 25 0.10 4.227 0.043 73.20 0.29  3.521 0.042 +2.339 0.044
1998 De. 29 0.77 4.143 0.041 73.01 0.28  3.435 0.041 +2.316 0.040
1998 De. 30 0.98 4.242 0.057 73.00 0.39  3.517 0.057 +2.372 0.057
1999 Jan. 1 0.35 4.160 0.055 73.30 0.38  3.473 0.055 +2.290 0.055
1999 Jan. 2 0.55 4.216 0.054 72.78 0.37  3.477 0.054 +2.384 0.054
1999 Nov. 13 0.36 4.175 0.026 73.13 0.17  3.472 0.026 +2.319 0.025
1999 Nov. 16 0.95 4.160 0.030 72.99 0.21  3.448 0.030 +2.327 0.030
1999 De. 16 0.83 4.091 0.017 73.09 0.12  3.399 0.017 +2.277 0.017
1999 De. 19 0.42 4.173 0.046 72.87 0.32  3.450 0.045 +2.349 0.047
1999 De. 20 0.62 4.125 0.039 74.11 0.27  3.507 0.039 +2.172 0.038
1999 De. 21 0.80 4.243 0.015 74.12 0.10  3.607 0.015 +2.234 0.015
As seen in Fig. 1, XZ Cep shows large polarization degree up to 4.4%. The value had
been almost onstant throughout our observations at the whole wavelength. Furthermore,
the feature of polarization degree versus wavelength is quite onsistent with an empirial
formula of interstellar polarization derived by Serkowski et al. (1975). Therefore, the
interstellar polarization must be dominant in the observed polarization of XZ Cep. In
general, the polarization angle does not depend on wavelength for interstellar polarization.
But in our ase, the polarization angle is not onstant. This slight hange (or rotation)
of polarization angle versus wavelength may be aused by the existene of two or more
interstellar louds with dierent properties whih lie between XZ Cep and us.
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75
80
θ 
(°)
 Dec. 20  
 Dec. 21
 The other Days
4000 6000 8000
Wavelength (Å)
3.5
4
4.5
p 
(%
)
 Dec. 20
 Dec. 21
 The other days
Figure 1. Dependene of the polarization on wavelength.
Left: polarization degree versus wavelength. Right: polarization angle versus wavelength.
Almost all polarization angles are between 73{76
Æ
, exept those on Deember 20 and
21, 1999. The polarization angles shifted by 1  2
Æ
as a whole on these two days. It is
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notied that the values of polarization degrees on these two days in Fig. 1 are also hanged
slightly, espeially in blue wavelengths on De. 21.
We also observed polarized standard stars for the alibration. On De. 21, 1999 we
observed the strongly polarized standard star HD 26433 after the observation of XZ Cep.
The observation of this standard star was repeated on Nov. 4, 1999. The result for HD
26433 is shown in Table 2. The dierene between the data for HD 26433 on these two
days is roughly within the observational error. On the other hand, the dierene, e.g.
between the data on De. 16 and 21, is ten times larger than the error ( 0:015) for XZ
Cep. It should be notied that the data on these nights have smaller errors than those
of the other days beause of the ne weather onditions. Hene, we onlude that these
variations of polarization of XZ Cep are not instrumental, but intrinsi. We also mention
that these variations do not depend on the orbital phase, beause the data on De. 21
and De. 16 are dierent from eah other, though the orbital phase of XZ Cep on De. 21
is lose to that on De. 16.
Table 2: Observed data for HD 26433, a strongly polarized standard star
Date p
B
(%) 
B
(
Æ
) q
B
(%) u
B
(%)
1999 Nov. 4 5.083 0.026 135.23 0.15 +0.041 0.026  5.083 0.026
1999 De. 21 5.062 0.017 135.88 0.09 +0.156 0.016  5.060 0.017
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Figure 2. Polarization behaviors on the q{u plane. Left-up: B lter; right-up: V lter;
left-down: R

lter; right-down: I

lter.
Next, to see the dependene of variation on the wavelength, we applied the syntheti
standard Johnson{Cousins BV R

I

lters (Bessell 1990). Fig. 2 shows the values of Stokes
parameter on De. 20 and De. 21 and the mean value of the other days for B; V;R

; I
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on the q{u plane. The Stokes parameter on De. 21 is dierent from that of De. 20 for
eah olor.
The diretions of the Stokes vetor from the mean point to the point of De. 20 on
the q{u plane are almost same in all lters. The Stokes vetor from the point of De. 20
to that of De. 21 rotated ompared to the vetor from the mean point to the point of
De. 20, exept in the I

lter. In the B lter, the vetor is almost perpendiular to the
one in the I

. The angles of the rotation of the vetors are larger in shorter wavelength.
We deteted a probable variation in the polarization of XZ Cep on De. 20 and 21,
1999, though its nature is not lear now. As the alloated telesope time to us for HBS
observations ended on De. 21, we ould not follow these variations in the whole season.
We suggest here that the event happened around De. 20, 1999.
There are some reports on the temporal and irregular variations in the polarizations of
early-type lose binary systems (for example, U Cep, Piirola, 1980). Almost all variations
of polarization reported so far (inluding the report of Saute & Martel, 1979) have short
time sales (a few minutes up to a few tens of minutes). The variations reported here
has a longer time sale (order of a few hours) ompared with them. In the ase of U
Cep, a strong inrease of polarization was observed in late 1975 (Piirola, 1980). Piirola
suggested that this was aused by mass-transfer events whih ourred in U Cep in late
1974 and 1975. And it was also reported that a period inrease of U Cep ourred in late
1974 (Olson et al., 1981).
We appreiate useful disussions with K.S. Kawabata.
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Name of the objet:
 And = BD+23
Æ
106
Equatorial oordinates: Equinox:
R.A.= 0
h
44
m
41
s
DEC.= +23
Æ
59:
0
7 1950
Observatory and telesope:
Yunnan Observatory, Aademia Sinia, 35-m Cassegrain telesope
Detetor: Unrefrigerated 1P21 photomultiplier
Filter(s): BV
Comparison star(s): BD+22
Æ
153 = HD 5516
Chek star(s): BD+23
Æ
126 = HD 5316
Transformed to a standard system: UV B
Standard stars (eld) used: Standard stars from Landolt
(1983)
Availability of the data:
Eletronially through IBVS Web-site as 4935-t1.txt
Type of variability: Ellipsoidal elipsing binary
Remarks:
The binary  And (P = 17:7693 days) is of onsiderable interest, espeially sine
Stebbins (1928) has found that there is a distortion wave amplitude of 0.02 mag-
nitude in the sinusoidal light variation of system. Photoeletri observations were
obtained from Otober 1988 to February 1990, on 29 nights. The probable error
of a single observation was estimated to be 0:017 magnitude. The phases were
alulated with the light elements given by Danielkiewiz-Krosniak and Kurpinska-
Winiarska (1991):
Hel: Min: I = J:D: 2445253:180 + 17:7693 E:
The data are given in the Table 1 (4935-t1.txt, aessible only eletronially). The
light urves are shown in Figure 1. It is worthy to note that the light urves in
1990 have obviously hanged their shapes near 0.5 phase. Their minimum depths
beame shallower than those in 1988-89.
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Figure 1. The photoeletri B and V light urves of the  And in 1988-90, relative to BD+22
Æ
153
Referenes:
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PHOTOMETRY OF LX Pup AND XX Pup
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Strohmeier (1966) reported on a new variable, BV 677 (BD  16
Æ
2312) that he lassied
as a epheid, brightness  9:
m
5, amplitude  0:
m
5, and with epoh and period of
Max = JD 2437314:25 + 13:
d
88 E:
While Strohmeier did not give oordinates, the BD atalog identiation yields oor-
dinates of 08
h
01
m
47:
s
2,  16
Æ
2:
0
4 (1855); these preess to 08
h
08
m
24:
s
6,  16
Æ
27:
0
5 (J2000).
No nding hart was given; the GCVS indiates either the BD atalog or the AAVSO
Variable Star Atlas for identiation. Beause it ould be a relatively nearby epheid, LX
Pup was also plaed on the Hipparos program (HIP 39840, GSC 5996{00713), but this
star is noted to be inorretly identied with LX Pup in the Hipparos Input Catalogue.
The Hipparos oordinates are:
R.A. 08
h
08
m
23:
s
35, Del.  16
Æ
28
0
16:
00
7 (J2000).
This star has median magnitude of H
p
= 10:797  0:006 and so was onstant at the
time of the Hipparos mission.
A few years ago, Szabados (1996) reommended this star to Henden as a southern
epheid for whih no photometry was available. It was plaed on the observational pro-
gram at the U.S. Naval Observatory, Flagsta Station, using the 1.0-m telesope along
with a 1024 1024 SITe/Tektronix CCD and BV R

I

lters. Lund observed the eld as
well at South Afria, using a 0.32-m telesope along with a CB245 (TC-245) amera and
a Johnson V lter. Our CCD frames, as well as the DSS, do show a bright star at the
Hipparos oordinates. However, this star is quite red:
V B   V V  R R  I
10.666 +1.638 +0.924 +0.906
with errors under one perent. The star is onstant over a two-year monitoring interval.
At the same time, we notie that there is another variable loated about 5 armin south of
this position, XX Pup (GSC 5996{00727). Using USNO-A2.0, we measure its oordinates
to be:
R.A. 08
h
08
m
28:
s
22, Del.  16
Æ
31
0
59:
00
7 (J2000)
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with mean magnitude and olors of
V B   V V  R R  I
10.071 +0.302 +0.214 +0.242
Other than XX Pup, there are no stars with variation that are brighter than V = 15
and within 5 armin of GSC 5996{00713.
We rened the period of XX Pup using the unequally sampled Fourier transform
method of Sargle (1982). This gave us a period and epoh of
Max = JD 2450107:494 + 0:
d
517195(2) E:
Figure 1. Light Curve for XX Pup
We present in Figure 1 the phased light urve for XX Pup where the small dots are
Lund data and the large dots are Henden data. Complete photometri data for XX Pup
an be found at Henden (2000a). We used as omparison and hek star the following:
Star GSC R.A. (J2000) Del. V B   V V  R R  I
omp. 5996{00413 08
h
08
m
14:
s
40  16
Æ
31
0
18:
00
1 11.889 0.469 0.286 0.279
hek 5996{00701 08
h
08
m
11:
s
22  16
Æ
29
0
51:
00
6 11.626 0.416 0.251 0.244
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with mean errors under one perent. BV R

I

photometry for all stars in the LX Pup eld
an be found at Henden (2000b).
We phased Strohmeier's maxima aording to this period, and found no orrelation. It
is unlikely that Strohmeier mistook XX Pup as a new variable. Either GSC 5996{00713
was variable during the 1960's, and is onstant now, or else the identiation is inorret
and some other star more than 5 armin from GSC 5996{00713 is the true LX Pup.
We gratefully aknowledge the assistane of Brian Ski in nding the AAVSO Variable
Star Atlas in the shelves of the Lowell Observatory and faxing the appropriate page.
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Name of the objet:
BC Eri = HIP 22234
Equatorial oordinates: Equinox:
R.A.= 04
h
46
m
59:
s
00 DEC.=  14
Æ
37
0
23:
00
3 2000.0
Observatory and telesope:
10-m Reetor (=600 mm) (KN)
25-m Shmidt{Cassegrain (=1600 mm) (SK)
Figure 1.
2 IBVS 4937
Detetor: SBIG ST-5 CCD amera (KN); Apogee AP-7 CCD am-
era (SK)
Filter(s): Johnson V (KN); Johnson{Cousins V and I

(SK)
Comparison star(s): GSC 5328:1509 = SAO 149875 (KN)
GSC 5328:1449 (SK)
Chek star(s): GSC 5328:1765 (SK)
Transformed to a standard system: No
Availability of the data:
Upon request
Type of variability: EW
Remarks:
BC Eri was disovered by Homeister (1936). Guriev (1938) assigned it as a luster
variable (Max = HJD 2428869:791 + 0:
d
26393  E). Ashbrook & Gossner (1945)
gave improved ephemeris (Max = HJD 2428869:791 + 0:
d
26389458 E) from their
observations and Harvard plates arhives. Fith (1966) assigned this star as an EW
type variable with period of 0:
d
528 from his multiolor photoeletri photometry.
The fourth edition of General Catalogue of Variable Stars (Kholopov et al. 1986)
listed its period as 0:
d
52778916 with no epoh of minimum. The period in HIPPAR-
COS atalog (ESA 1997) is 0:
d
527242. We observed this star from 1998 to 2000 and
got the following new moments of minima.
Min (HJD) Type of min. Filter Observer
2451138.10010 II V KN
2451176.06170 II V KN
2451477.11570 II V SK
2451493.19719 I I

SK
2451501.10729 I V SK
2451502.15987 I I

SK
2451515.08101 II V SK
2451525.09784 II I

SK
2451526.14810 II V SK
2451529.05185 I I

SK
2451538.01430 I V KN
2451548.03010 I V SK
We alulated the following new ephemeris from our observations.
Min = HJD 2451501:10674970 + 0
Æ
5272429 E:
Referen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A NEW CLASSICAL CEPHEID IN CASSIOPEIA
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Name of the objet:
Var 70 = GSC 4018.1275
Equatorial oordinates: Equinox:
R.A.= 0
h
01
m
46:
s
0 DEC.= +62
Æ
25
0
28
00
J2000.0
Observatory and telesope:
40-m astrograph in Crimea
Detetor: Photoplate
Filter(s): None
Comparison star(s): See Fig. 1
Chek star(s): None
Transformed to a standard system: B
pg
Standard stars (eld) used: B
pg
-band standard sequene in
NGC 7790 (Pedreros et al., 1984)
Availability of the data:
Upon request
Type of variability: DCEP
Remarks:
The brightness of the star was estimated by eye on 853 plates taken for interval
JD 2432853{49633. Periodi variability typial of a lassial Cepheid was revealed.
The light elements are the following:
JD
max
= 2439051:35 + 3:
d
87845 E:
The variability range is 15:
m
45{16:
m
35. Max min = 0:
p
27. The phased light urve
is given in Fig. 2.
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Figure 1. The nding hart and the omparison stars.
Figure 2. The phased light urve.
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A NEW HIGH AMPLITUDE SHORT PERIOD VARIABLE STAR
IN CASSIOPEIA
ANTIPIN, S.V.
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al Institute, 13, Universitetskij Prosp., Mosow 119899, Russia
e-mail: antipinsai.msu.ru
Name of the objet:
Var 71
Equatorial oordinates: Equinox:
R.A.= 0
h
00
m
52:
s
8 DEC.= +62
Æ
25
0
15
00
J2000.0
Observatory and telesope:
40-m astrograph in Crimea
Detetor: Photoplate
E
N
Var 71 a 15 .03
b 15 .41
c 15 .94
d 16 .29
m
m
m
m
b
a
c
d
2'
Figure 1. The nding hart and the omparison stars.
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Figure 2. The phased light urve. Unertain estimates are shown as open irles.
Filter(s): None
Comparison star(s): See Fig. 1
Chek star(s): None
Transformed to a standard system: B
pg
Standard stars (eld) used: B
pg
-band standard sequene in
NGC 7790 (Pedreros et al., 1984)
Availability of the data:
Upon request
Type of variability: High amplitude DSCT or SXPHE
Remarks:
The star was estimated on 856 plates taken from JD2432853 to 2449633. Variability
with a very short period, P = 0:
d
0865524, was found. The exposure time of most
plates from Mosow olletion is 45 minutes (0:
d
03125). So one plate aumulated
the light of one third part of the period. The situation results in the following
inauraies. Firstly, the amplitude of variability taken from the photographi
phased light urve is notieably understated. The range of variability in Figure 2
does not represent the real one. Seondly, the shape of the phased light urve is
distorted, it looks more symmetri. The apparent max min value is higher than
the real one. The zero phase HJD
0
= 2441186:463, that was used to onstrut
Figure 2, is not the real moment of maximum brightness. The maximum happened
slightly earlier than we see from the photographi observations. As to lassiation,
the variable is a new high amplitude (amp
B
> 0:
m
45) short period pulsator of
DSCT or SXPHE type. It is neessary to note that the period of the variation is
stable for the investigated time interval. Further CCD observations are strongly
enouraged to determine the real amplitude of variability, light urve shape and
time of maximum brightness of the star.
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CCD PHOTOMETRY OF THE MAY 2000 OUTBURST
OF THE CATACLYSMIC VARIABLE RXJ1450.5+6403
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z
RXJ1450.5+6403 was deteted as a atalysmi variable (CV) of unknown type during
the ourse of the ROSAT All-Sky Survey (Chisolm et al. 1999) and has a listed magni-
tude range of 16.3{17.1. Its USNO-A2.0 position is  = 14
h
50
m
38:
s
31, Æ = +64
Æ
03
0
28:
00
6
(J2000.0). The objet is idential to FBS 1449+642 in the First Byurakan Spetral Sky
Survey of blue stellar objets (Abrahamian & Mikaelian 1994), where it is listed with a
spetral type of B1.
The May 2000 outburst of RXJ 1450.5+6403 was deteted by Tonny Vanmunster on
2000 May 14 (Vanmunster 2000a) and was the rst-ever sine the disovery of the objet.
It was intensively monitored as part of an international observing ampaign by the Center
for Bakyard Astrophysis (CBA). We report dierential time-series photometry related
to this outburst and the detetion of superhumps with a period of 0:0601 ( 0:0002) d, as
well as quasi-periodi osillations.
Upon notiation of the outburst of RXJ 1450.5+6403, an international observing am-
paign was launhed by the CBA. The CBA is a multi-longitude network of professional
and amateur astronomers (Patterson 1998), who study periodi phenomena in atalysmi
variables. Sine 1991, the CBA has been engaged in long-term photometri studies of CVs,
primarily fousing on binary orbital periods, rotational periods, superhump periods and
aretion disk preession periods. Target objets omprise SU UMa-type dwarf novae, in-
termediate polars (and DQ Her stars), permanent superhumpers (e.g., nova-like objets)
and helium CVs, for whih long, dense time-series dierential photometry is performed.
Target ampaigns and results of the CBA are regularly reviewed on the CBA Web site
(http://www.astro.bio2.edu/ba). The CBA ampaign on RXJ 1450.5+6403 aumulated
92.5 hours of overage over 12 nights and 6173 datapoints. Contributing stations are listed
in Table 1.
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Table 1: Log of photometry
May 2000 Date JD Start
1
Length (hr) Telesope
2
Points
14 5679.3776 5.72 1 240
15 5679.6578 6.99 2 460
15 5679.7072 3.17 3 353
15 5680.3439 6.06 5 398
15 5680.3916 5.29 1 207
16 5680.6039 5.11 3 621
18 5682.6774 4.09 2 49
19 5683.6619 7.10 2 130
19 5683.6780 5.71 4 997
21 5685.6475 7.37 2 136
21 5685.8230 3.87 4 1181
22 5687.4439 3.40 1 148
24 5688.8602 2.93 4 468
25 5689.8018 3.71 2 48
25 5689.8029 3.63 2 45
25 5689.8037 3.63 2 48
26 5690.6295 4.17 3 332
27 5691.6115 3.39 3 182
27 5691.6582 7.20 2 130
1
2,400,000+
2
(1) = CBA Belgium, 0.35-m; (2) = Braeside, 0.41-m;
(3) = CBA Maryland, 0.66-m; (4) = MDM, 1.3-m; (5) = Brno, 0.40-m
The outburst detetion was made at CBA Belgium Observatory, one of the main
ontributing nodes in the CBA network. The observatory equipment and setup is quite
harateristi for most CBA stations, and therefore is desribed in more detail below.
The CBA Belgium Observatory is loated in Flanders, Belgium. The observatory
building is a roll-o roof struture, measuring 3 m by 4 m. Its primary instrument
for CCD photometry is a 0.35-m f=6:3 Shmidt{Cassegrain telesope, mounted on an
AstroTehniek FM-98 German equatorial mount, and equipped with a SBIG ST-7 CCD
amera (Kodak KAF-0400 CCD for imaging and Texas Instruments TC211 CCD for
guiding). The observatory furthermore houses a laptop omputer, that ontrols telesope
and CCD operations. It is onneted through a 10-Mb network onnetion with a desktop
omputer, loated in the house of the observatory owner. The desktop omputer allows full
remote ontrol of the telesope and CCD, and does instantaneous photometry redution
of aquired FITS images. Following software pakages are used:
 Camera ontrol, telesope guiding and unltered photometri imaging are all done
using MaxIm DL/CCD (Cyanogen Produtions In.). Images are stored as FITS
les.
 All frames use 2  2 hip summation and are orreted for standard debiasing and
at-elding. They are redued using the prole tting algorithm (PSF) of MIPS
(Buil et al., 1993), immediately following their aquisition.
 Output les with dierential magnitudes are produed by MIPS and are almost in-
stantaneously post-proessed, to allow the generation of quasi-real-time light urves.
This is done using the software pakage AfterMips, written by Tonny Vanmunster.
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 Sky onditions are monitored through a speial software pakage, alled StarMon,
also written by Tonny Vanmunster. It generates an alarm sound if louds enter the
observing eld.
The desribed set-up allows all-night long autonomous and unattended operation. The
only human interation required is for opening and losing of the observatory, and initial-
isation of the telesope, amera and omputers.
Following the detetion of a bright outburst of RXJ 1450.5+6403 at CBA Belgium
Observatory on 2000 May 14/15, time-resolved and dierential (variable  omparison)
CCD photometry was started at this CBA node. Using the AfterMips software pak-
age, inoming observations were monitored in a quasi-real-time mode and soon revealed
the development of superhumps in the system (Figure 1). This allowed the immediate
lassiation of the objet as an SU UMa-type atalysmi variable (Vanmunster 2000b).
Figure 1. Light urve of RXJ1450.5+6403 on 2000, May 14
The objet was intensively monitored by additional observatories of the CBA network
(see Table 1). The outburst ontinued till May 28th, 2000, after whih the objet re-
turned to quiesene. The May 2000 light urve revealed a fairly onstant superhump
prole between JD 2451679.3 and 2451680.8. The superhump period slightly inreased
between JD 2451682.7 and 2451692.0, and showed a somewhat dierent prole as well.
Below, we disuss these two light urve portions separately. A short, normal outburst of
RXJ 1450.5+6403 was furthermore observed on June 25, 2000 (Pavlenko 2000).
Observations between JD 2451679.3 and JD 2451680.8. After removing linear
trends in the light urve, we performed a period analysis using the Phase Dispersion
Minimization (PDM) method (Stellingwerf 1978). The resulting theta diagram is shown
in Figure 2. The best superhump period is 0:0601(0:0002) d. This is one of the shortest
superhump periods among SU UMa-type dwarf novae. The phase-averaged superhump
prole folded by this period is shown in Figure 3. The prole is that of a typial, well-
developed \ommon superhump". The full amplitude is 0.30 mag.
These ndings are onsistent with radial veloity results obtained by J. Thorstensen
from spetrosopi observations in April 2000 (Thorstensen 2000), when the objet was
at quiesene. His orbital period determination was not onlusive, but showed leading
andidates at 0:
d
0588 and 0:
d
0599. Assuming the 0:
d
0588 value is the most aurate one,
then the superhump exess value " is 2.2 perent, where " = (P
sh
  P
orb
)=P
orb
, with P
sh
and P
orb
denoting the superhump and orbital period respetively. Thorstensen further
ommented that the RXJ 1450.5+6403 spetrum at minimum light appeared typial of
SU UMa-type dwarf novae.
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Figure 2. Period analysis of RXJ 1450.5+6403 between JD 2451679.3 and JD 2451680.8
Figure 3. Common superhump prole of RXJ 1450.5+6403 between JD 2451679.3 and JD 2451680.8
Other photometri observations at quiesene were reported by D. Nogami, on behalf
of the Goettingen-HS Survey Collaboration Team (Nogami 2000). Their period analysis
yielded a period estimation of 0:
d
056 with a large error due to short overage, and a 0:
m
35
orbital hump with a 0:
m
1 mag seondary hump.
Observations between JD 2451682.7 and JD 2451692.0. During this stage of
the outburst, we notied a slight inrease in the superhump period value. Using again
the PDM method, after having removed linear trends, the resulting theta diagram of
Figure 4 is haraterised by a superhump period of 0:0603 (0:0002) d. The phase prole
also hanged during this stage of the outburst, with the superhump still dominating.
Although most SU UMa-type dwarf novae show waveform hanges, RXJ 1450.5+6403 has
spent remarkably short time with its maximum light waveform, and quikly hanged to
a muh more omplex waveform. Figure 5 depits the phase-averaged superhump prole
folded by a period of 0:
d
0603.
Quasi-periodi osillations (QPO's) are brightness variations on a short time sale
(1{30 min), with a very low amplitude, appearing as a noisy, broad band in the power
spetrum, that typially is overlooked were it not for the prominene of the osillations
in the light urve (Warner 1995).
QPO's rst beame apparent in the RXJ 1450.5+6403 light urve on May 15th, 2000
(Figure 6), being most expliit on the desending branh of the superhumps. They were
present in the light urves obtained at CBA Belgium, CBA East and Brno Observatory.
Their power spetrum showed a main signal at 95 s, and a mean amplitude of 0:
m
04.
Though they ontinued to exist in the following night, the QPO's beame more diÆult
to detet and nally disappeared in overall light urve noise.
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Figure 4. Period analysis of RXJ 1450.5+6403 between JD 2451682.7 and JD 2451692.0
Figure 5. Common superhump prole of RXJ 1450.5+6403 between JD 2451682.7 and JD 2451692.0
Figure 6. Light urve by Niholas Copernius Observatory on 2000, May 15
Aknowledgements: The rst author is grateful to Jean Meeus, for assistane with
implementing spei software algorithms and to the Center for Bakyard Astrophysis
for their ontinuous support in our stellar CCD photometry researh work. Our nal data
analysis uses some speial software written by the Belgian amateur astronomer Patrik
Wils, who implemented routines for the PDM period determination tehnique.
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PHOTOELECTRIC MINIMA OF SOME ECLIPSING BINARY STARS
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We present 17 photoeletri minima of 7 elipsing binary stars whih were observed
during several seasons. All observations were obtained with the 30-m Maksutov telesope
at the Ankara University Observatory. Dierential observations were seured by using an
EMI 9789QB photomultiplier before 29 September 1991 (HJD 2448528.5)and an OPTEC
SSP-5A photometer head whih ontains a side on R-1414 Hamamatsu photomultiplier
after that date. The lters used are in lose aordane with standard ones of Johnson's
system. Dierential extintion and helioentri orretions were applied to all observa-
tions. All minima times were omputed using the method of Kwee and van Woerden
(1956). Weighted average values of times of minima of these stars are given in Table 1,
together with their mean errors, minimum types, lters and observers.
Table 1: Times of minima of observed systems
System
Min HJD
Mean error
Min
Filter
Observer
2400000+ type (*)
WY Cn 51618.33493 0.00060 I BV Al
51632.43418 0.00046 I BV Al
BO CVn 47673.4643 0.0022 II BV Gr
47709.4180 0.0010 I BV Kh
48036.4588 0.0015 I BV Sl
48065.4322 0.0011 I BV

Or
48071.3841 0.0017 II BV

Or
48341.4974 0.0023 II BV

Od
48383.4256 0.0026 II BV Ek
48419.3795 0.0024 I BV Sl
CG Cyg 51732.41320 0.00009 I UBV Al
KR Cyg 50676.03710 0.00090 I UBV My
WZ Cyg 49917.47197 0.00044 I UBV My
49938.51030 0.00028 I UBV My
AK Her 51728.46203 0.00017 I UBV

Od
UV Ps 50003.43973 0.00130 II UBV My
50007.31118 0.00048 I BV My
(*) Al: B. Albayrak Ek: F. Ekmeki Kh: G. Kahraman Gr: B. Gurol
My: Z. Muyesseroglu

Od: S.

Ozdemir

Or: F.F.

Ozeren Sl: S. O. Selam
Referene:
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Kwee, K. K. & van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327
ERRATUM FOR IBVS 4941
In IBVS 4941 a minimum time (2448383.4256) of BO CVn is wrong. The orret value
is 2448383.4156.
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THE FALSE NOVA 1999 IN THE NEARBY GALAXY IC 1613
FUGAZZA, D.; MANTEGAZZA, L.; PORETTI, E.; ANTONELLO, E.
Osservatorio Astronomio di Brera, Via E. Bianhi 46, I-23807 Merate, Italy
e-mail: fugazzamerate.mi.astro.it
King et al. (1999) announed the disovery of a nova in the nearby galaxy IC 1613 on
the basis of unltered images taken on Otober 12 and 13, 1999. Aording to them the
objet had a brightness of about 18:
m
5 and the limiting magnitude of their frames was
about 19. The analysis of their arhival images showed that the objet was present sine
August 23 with about the same brightness, but it was invisible on Aug. 18.
As we have been observing IC 1613 sine 1995 to detet variable stars (Antonello et
al. 1999) and the so{alled nova falls in our Field B (Antonello et al. 2000), we had the
opportunity to hek that its oordinates are oinident within the unertainties with
those of our variable V2950B. Aording to our 57 measurements, taken between Otober
1995 and Otober 1998 with the 0.9-m Duth telesope at La Silla Observatory, this is
an objet with an amplitude of variation in unltered light of about 2:
m
5 in a period of
about 645 days. Our exposures were of 30 min in duration and the limiting magnitude is
about 24. Aording to this period the epohs of the observations by King et al. (1999)
falls a few days before the maximum brightness of the star.
We got other 6 images in unltered light with the 1.5-m telesope at the Observatorio
Astronomio Naional of San Pedro Martir between Otober 12 and 19, 1999, i.e. just by
hane we observed at the same dates of the detetion of the presumed nova by King et al.
(1999). Aording to our data the star brightness did not hange by more than 0:
m
1 with a
mean value of 18:
m
52 in our unltered light photometri system (see Antonello et al. 1999).
The new data allowed us to improve the period, obtaining 631 days. Our measurements
phased with this period are shown in Fig. 1, where the 1999 data are plotted as rosses
and the best tting sine wave is shown as a dashed line. The zero phase orresponds to
JD 2450795.50.
We were able to nd three measurements of this star in ltered light, whih are listed
in Table 1. The rst one is by Freedman (1988), the seond one was obtained from our V
Table 1: Filtered light measurements.
JD V V  R V   I B   V
2445973.88 21.20 1.26 3.47 2.02
2450305.90 20.16 0.95 | |
2450725.80 22.52 | 4.36 |
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Figure 1. Unltered data phased with P = 631 d; the rosses orrespond to the Otober 1999
observations. The dotted line is the best tting sine wave
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Figure 2. Unltered image taken on Otober 17, 1996: the star erroneously announed as a nova is a
long period variable
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and R images, and the third was measured by us on the Cole et al. (1999) frames. The
star varies of at least 2:
m
4 in V light and its olour is very red, having V   I of about 4.
Fig. 2 shows the image of V2950B in unltered light taken by us on Otober 17, 1996,
i.e. three years before the announement of the detetion as a nova. At that time the star
had a magnitude of 19.2.
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TIMES OF MINIMUM LIGHT FOR XY URSAE MAJORIS
YEATES, C.M.; HINTZ, E.G.; JONER, M.D.; SCHWENDIMAN, L.R.
Brigham Young University, Dept. of Physis & Astronomy, Provo, Utah, 84602, USA
dotortardis.byu.edu, mastertardis.byu.edu, and tegantardis.byu.edu
Name of the objet:
XY UMa
Equatorial oordinates: Equinox:
R.A.= 09
h
09
m
55:
s
9 DEC.= +54
Æ
29
0
17:
00
7 2000
Observatory and telesope:
0.4-m David Derrik Telesope of the Orson Pratt Observatory at Brigham Young
University
Detetor: Pitor 416XT CCD mounted at the Newtonian fous of
the telesope (0.93 arse/pixel plate sale)
Filter(s): Standard Johnson V lter (Bessell 1990)
Comparison star(s): 1: HD 237784 (V = 9:
m
50)
2: HD 237788 (V = 9:
m
7)
Chek star(s): None
Transformed to a standard system: Johnson V
Standard stars (eld) used:
Availability of the data:
Upon request
Type of variability: RS CVn
Remarks:
Three new times of minimum light with yle numbers determined from Chohol
et al. (1998) are reported below.
HJD Cyle
2451254.6945 33483
2451625.9173 34258
2451630.7074 34268
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Figure 1. CCD eld of XY UMa with omparison stars labeled as 1 and 2. The eld of view is 8
0
 12
0
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BV RI OBSERVATIONS OF V503 CYGNI IN SUPEROUTBURST
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2
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o, Universita di Perugia, Via A. Pas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al Observatory, Collurania, Teramo, Italy
Dwarf novae (DNe) are a sublass of atalysmi variables haraterized by the pres-
ene of sudden inreases of brightness (outbursts) in the optial light urve. Normal
outbursts have amplitudes in the range 2{5 mag and they our at irregular intervals of
time, typially ranging from about ten days to some months. Some dwarf novae show
\superoutbursts" in the light urve, whih are haraterized by a larger amplitude and a
longer duration than normal outbursts. Superoutbursts our at regular, but not stritly
periodi intervals of time (see, e.g., Osaki 1996).
Sine the behaviour of most DNe is unpreditable, it is very diÆult for astronomers
to monitor these variables systematially. During DN outburst, the rise is very rapid
(typially less than a day), the maximum stands for 2-3 days, and the deline has a typial
duration of 4-5 days (Szkody and Mattei, 1984) but it an be as long as a month or more
(Warner 1995). Therefore, for the observation of DNe during all the outburst yle, we
need a total availability of the telesope for a onsiderable amount of time. For this
reason most of the optial observations of DNe were arried out by amateur astronomers
through visual estimations or, reently, with small telesopes equipped with CCD ameras.
However, the important data so olleted are generally unltered or obtained with only
one lter.
Multi-band monitoring is of speial interest in order to extend the work done by ama-
teurs, to study the spetral behavior of the optial ontinuum, and to explore the physis
of aretion disks. For this reason in a previous paper (Spogli et al. 1998) we reported
BV R

I

observations of a small sample of dwarf novae during the desending phase after
an outburst. The most relevant onlusion was that the optial spetral distribution of
DNe sometimes annot be well desribed by steady-state, optially thik, aretion disk
models.
V503 Cygni is a dwarf nova of the SU Ursae Majoris lass, haraterized by short
outbursts lasting ' 3 days and reurring with a period ' 30 days, and superoutbursts
lasting ' 10 days and spaed by ' 88 days (see, e.g., Harvey et al. 1995). Rises to
maximum light take only ' 1 day for both types of eruption. During quiesene a periodi
signal of very large amplitude is evident, with a period of 109 minutes (Szkody et al.
1989, Szkody & Howell 1993). Superhumping is also evident during superoutbursts, with
a peak-to-trough amplitude of 0.1 mag and a period of 116.7 minutes (Harvey et al. 1995).
We observed this DN at the Astronomial Observatory of Collurania-Teramo dur-
ing August-September 1998. The observations were taken with the 0.72-m Rithey{
Chretien reetor, equipped with a Tektronix 512 CCD amera and B, V (Johnson),
2 IBVS 4944
Table 1: BV R

I

magnitudes of the seleted omparison stars
No. B V R

I

1 15.15 0.05 14.22 0.04 13.72 0.04 13.25 0.04
3 15.82 0.06 14.95 0.04 14.41 0.04 13.90 0.04
4 11.75 0.05 11.12 0.04 10.78 0.04 10.50 0.04
5 13.98 0.05 13.33 0.04 12.89 0.04 12.45 0.04
Table 2: BV R

I

magnitudes of V503 Cyg
JD
B V R

I

(2451000+)
52.4199 13.89 0.03 13.82 0.02 13.66 0.05 13.67 0.02
53.3317 13.80 0.02 13.75 0.01 13.61 0.05 13.64 0.02
53.4180 13.76 0.01 13.67 0.03 13.58 0.05 13.56 0.06
56.2881 14.02 0.04 13.94 0.02 13.76 0.01 13.78 0.02
56.4324 14.12 0.04 14.01 0.01 13.94 0.02 13.92 0.01
57.3275 14.40 0.01 14.19 0.02 14.03 0.01 14.16 0.01
57.4824 14.39 0.04 14.33 0.02 14.20 0.01 14.24 0.03
58.2997 14.28 0.03 14.28 0.02 14.16 0.02 14.22 0.01
58.4364 14.45 0.01 14.37 0.02 14.23 0.02 14.19 0.02
59.2819 14.33 0.03 14.29 0.02 14.18 0.02 14.19 0.03
59.4048 14.49 0.04 14.40 0.01 14.25 0.01 14.26 0.01
60.3307 14.57 0.05 14.61 0.01 14.40 0.01 14.37 0.05
63.2908 14.90 0.02 14.83 0.01 14.64 0.02 14.65 0.04
67.2803 18.10 0.03 17.71 0.02 17.44 0.01 17.64 0.02
R

, I

(Cousins) lters. Eah CCD frame was orreted using bias and dark frames ob-
tained before and after eah series of BV R

I

exposures. The usual at-eld orretion
was obtained with twilight sky at elds.
The CCD frames were proessed with MIDAS using typial photometry pakages that
alulate the instrumental magnitudes through syntheti aperture photometry. Although
the telesope sale was relatively small (0.5 arse/pixel), all the magnitudes reported in
this paper have been obtained using an aperture radius of 4 arses for sake of homogeneity
sine this is the same we used in Spogli et al. (1998). This aperture size is equal to about
four times the typial image FWHM and, sine we used the same value for the DN and
omparison standard stars, no aperture orretions were neessary.
We performed dierential photometry using some omparison stars present in the eld
and reported by Misselt (1996). In order to hek the B; V;R

alibrations and to obtain
I

seondary standard sequenes, the omparison stars were alibrated by observing, on
photometri nights, several standard stars (Landolt 1992) having B   V from  0:2 to
1.4, over a wide range of airmasses. The standard magnitudes of the omparison stars
reported in Table 1 are the weighted means of the values obtained during at least three
photometri nights. The serial numbers reported are as in Misselt (1996). Considering
the standard deviation, our data are in agreement with the measurements arried out by
Misselt (1996), Henden & Honeyutt (1997) and Harvey et al. (1995): the dierenes are
always within two standard deviations. Moreover we have inluded the alibration for the
I

lter.
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We observed V503 Cyg during the maximum and the phase of deline from a super-
outburst. Probably the superoutburst started less than a day before our rst observation,
and the observed maximum was V ' 13:7 (JD 2451052), a value whih an be onsidered
quite typial. During the night are well evident variations probably due to superhumping.
In Table 2 we report the BV R

I

magnitudes, while the V light urve an be found in
Fig. 1.
V503 Cyg
50 55 60 65 70
J.D.(2451000+)
18
17
16
15
14
13
V
Figure 1. V light urve of V503 Cyg.
During the rst week after the maximum (from JD 2451053 to 2451060) the mean
olour indies were B   V = 0:1, V  R

= 0:1, V   I

= 0:1, and the light urve showed
on average a linear deay with the following rates:
dm(B)=dt = 0:11 0:01 mag=day
dm(V )=dt = 0:11 0:01 mag=day
dm(R

)=dt = 0:10 0:01 mag=day
dm(I

)=dt = 0:10 0:01 mag=day
These values are quite similar to those reorded in the superoutbursts for AL Com,
WZ Sge (Patterson et al. 1996), and V660 Her (Spogli et al. 1998). After this phase the
deline was very rapid and in September 10th we observed the minimum (V ' 17:7).
Our urrent knowledge and understanding of the physial proesses, that form the
basis of the DN outburst mehanism, are still subjet to a lot of ontroversy. Although
disk-instability models are the most favoured models, some aspets are still unlear and
more observations are required. BV R

I

observations of dwarf novae allow to evaluate the
optial spetral behaviour and, therefore, they an be used as a test to ompare theoretial
models of aretion disk emission. In partiular they an be used to verify the often quoted
theoretial ux distribution of a stationary (innitely) large aretion disk whose surfae
4 IBVS 4944
elements radiate as a blak body spetra (F () / 
1=3
, see, e.g., Warner 1995). In disk
instability models the aretion disk an aumulate a ertain amount of gas before it
gets unstable. When instability is reahed, the aretion of matter to the white dwarf
inreases dramatially and this explains the outburst. When the aretion disk has lost
enough mass, it beomes stable again and the dwarf nova returns to minimum magnitude
(see, for example, Cannizzo et al. 1986). One important feature of the disk instability
piture is that the disk is never in a steady state: the quiesent disk is rarely lose to
steady-state, with temperature distribution usually atter than T (R) / R
 3=4
, where
R is the radial distane from the enter of the disk. Systems in eruption more losely
resemble, but never ahieve, the steady-state temperature distribution (Robinson et al.
1999; Kenyon 1999). If the temperature distribution is atter, then the disk spetrum is
naturally atter and the predited spetral slope is   0:33.
To study the behaviour of the optial ontinuum of the observed DN during the out-
burst, we onverted the BV R

I

magnitudes in uxes using the onversion fators reported
by Bessell (1979). For V503 Cyg we an neglet the extintion oeÆient (Szkody 1985).
Using the ux values so obtained we note that at the minimum the spetral distribution
is dominated by the emission of the seondary star, while at the maximum the spetral
distribution follows a power law (F () / 

). For V503 Cyg we obtain a spetral slope
 in the range between 0.5 and 0.8 during the outburst, a value that is greater than
expeted.
Our data onrm that for some soures the steady-state aretion disk models do
not provide a good representation of the optial ontinuum during the outburst (see, for
example, Spogli et al. 1993, 1998). This is a lear evidene about our poor knowledge of
the true radiative transfer solution in aretion disk, and more eorts must be made to
obtain multi-wavelength observations of DNe.
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GSC 05178 01376: A NEW W UMa VARIABLE
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om
Name of the objet:
GSC 05178 01376
Equatorial oordinates: Equinox:
R.A.= 20
h
48
m
13
s
DEC.=  01
Æ
29
0
26
00
J2000.0
Observatory and telesope:
Rolling Hills Observatory, 0.20-m Shmidt{Cassegrain telesope
Detetor: Cookbook 245 CCD (CB245)
Filter(s): No, roughly R (CB245 amera)
Comparison star(s): GSC 05178 01373
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Figure 1. Phase diagram of GSC 05178 01376
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Transformed to a standard system: No
Availability of the data:
Upon request
Remarks:
The Mark III survey of The Amateur Sky Survey (TASS) has olleted numerous
measurements of stars along the equator using drift san CCDs mounted behind
135-mm telephoto lenses (Rihmond et al., 2000). Analysis of the data has produed
a number of new variables (Gutzwiller, 1999). One of these, GSC 05178 01376, was
observed by the author to verify the lassiation by Gutzwiller and to determine
an ephemeris.
Data were obtained on ve nights. Eah \observation" was omposed of four or ve
separate 10
s
images. After dark images were subtrated and ats applied, aperture
photometry using sextrator (Bertin and Arnouts, 1996) was used to generate star
lists. The dierene (m) between GSC 05178 01376 and the nearby star GSC
05178 01373 (m
v
= 9.30) was alulated for eah 10
s
image. The data for all images
omprising an \observation" were averaged and the standard deviation alulated.
A helioentri orretion was applied to the data.
The TASS tenxat database ontains 59 I observations of GSC 05178 01376. The
data were sorted to nd the faintest measurements; these should orrespond to
observations that ourred at or very near a minimum. Five minima in the I-
band TASS photometry were identied: TASS minima HJD  2450000 = 740:5650;
967.8671; 1056.6230; 1059.6140; 1068.5880. Using these values in onjuntion with
the minima determined during the ve nights of observation at Rolling Hills Ob-
servatory yields an improved ephemeris:
Min: I = HJD 2451463:5725 + 0:
d
272218 E:
 0:0004 0:
d
000004
The quoted error was estimated by assuming that eah of the TASS minima had
a standard error of 5 minutes. A phase diagram is shown in Figure 1. The light
urve is fairly symmetri, with the primary minimum being 0:
m
10 fainter than the
seondary. The seondary elipse ours very lose to phase 0.5.
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knowledgements:
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Without his e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ON THE VARIABILITY OF O AND B SUPERGIANTS
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Adelman & Albayrak (1997) examined the Hipparos photometry (ESA 1997) of the
A0 to A5 supergiants in the 5th edition of the Bright Star Catalog (Hoeit & Warren
1991) and found that these stars obey the onlusions of Maeder (1980) that for super-
giants of any spetral type the amplitudes inrease with luminosity. Here we examine
hotter supergiants of spetral type O and B of luminosity lasses Ia and Ib as well as
intermediate types and also inlude luminosity lass II stars. The results given in Table 1
are onsistent with the averages of Maeder for peak to peak V amplitudes although Hip-
paros photometry has a somewhat wider bandpass. He gives 0:
m
072 for B1Ia{B5Ia stars,
0:
m
060 for B6Ia{B9Ia stars, 0:
m
039 for both B1Ib{B5Ib and B6Ib{B9Ib stars, and 0:
m
033
for B1II{B5 II stars, and 0:
m
021 for B6II{B9II stars.
Table 1: The mean amplitudes of O and B supergiants
Spetral Classes Number Mean Amplitude [mag℄
O9Ia{B2Ia 33 0.056 0.017
B2.5Ia{B9Ia 26 0.076 0.026
O9.5Iab{B2Iab 7 0.057 0.013
B3Iab{B9Iab 11 0.054 0.017
O8Ib{B2Ib 35 0.041 0.024
B2.5Ib{B9Ib 22 0.040 0.019
O7.5II{B2II 17 0.029 0.010
B3II{B8.5II 16 0.028 0.016
Table 2 (available eletronially from the IBVS Web-site as 4946-t2.txt) ontains the
values for the stars whose averages appear in Table 1 as well as those whose luminosity
types had not been divided between sublasses Ia and Ib. We eliminated known interating
binaries with gas streams, e.g.,  Lyr, or those whih had notes that their variability
was spurious due to a ompanion (HR 4136). They had greater amplitudes than stars
2 IBVS 4946
with similar normal spetral types. Still there were four stars whih had amplitudes
substantially greater than their spetral type peers: HD 14134 (V520 Per, B3Ia) 0:
m
11,
HD 100943 (B5Ia) 0:
m
15, HD 183143 (HT Sge, B7Iae) 0:
m
15, and HD 111934 (BU Cru,
B2Ib) 0:
m
16. Exept for HD 183143 (Celestia 2000) these stars have known ompanions.
V520 Per was suspeted of being a photometri variable by Rufener & Bartholdi (1982)
(as was HD 100943) and onrmed by Waelkens et al. (1990). Examination of Hipparos
photometry by Krzesinski et al. (1999) did not yield a period. BU Cru is a known elipsing
binary. It is lose to, but not an IRAS soure (Friedemann et al. 1996). Suh stars should
be studied further to understand their large amplitudes for their spetral types. Perhaps
one or more might be interating binaries.
Several stars had amplitudes of 0:
m
01 and 0:
m
02. Of partiular note are HR 2618 (" CMa,
B2II), HR 2596 ( CMa, B3 II), HR 3825 (B5II), HR 2657 ( CMa, B8II), and HR 3571
(B8-9II) with standard errors of 0:
m
0005 or less. These are among those stars with the
most stable Hipparos photometry. Although supergiants are usually onsidered to be
stars whose atmospheres are in onsiderable motion, we nd a few whih are relatively
stable. This raises the question of whether there is something speial about them relative
to other luminosity II lass B stars, e.g., in a dierent stage of evolution, or whether they
just in a normal quiesent stage whih ours infrequently.
A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 and Te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Adelman & Albayrak (1997), who examined the Hipparos photometry (ESA 1997)
of the A0 to A5 supergiants in the 5th edition of the Bright Star Catalog (Hoeit &
Warren 1991), agreed with Maeder (1980) that their amplitudes inrease with luminosity.
Reently Adelman, Yue, & Engin (2000) using the same methodology studied O and
B supergiants. In the proess they identied some stars whih deserve further study
inluding some espeially quiesent stars.
Table 1: The mean amplitudes
Spetral Classes Number Mean Amplitude [mag℄
A0{A5Ia 13 0.069 0.030
A0{A5Iab 5 0.058 0.018
A0{A5Ib 8 0.035 0.011
A0{A5II 17 0.036 0.048
A6{A9Ia,Iab 4 0.050 0.012
A6{A9Ib 3 0.017 0.006
A6{A9II 9 0.029 0.009
F0{F9Ia 10 0.060 0.072
F0{F9Iab 7 0.033 0.010
F0{F9Ib 25 0.036 0.037
F0{F9II 46 0.025 0.017
Cepheids 44 0.059 0.028
Here we extend these studies and examine the ooler supergiants of spetral type A6
through F9 of luminosity lasses Ia, Ib, and II and also for ompleteness A0{A5 luminosity
lass II stars. Celestia 2000 (ESA 1998) sometimes lists dierent spetral types for these
stars, espeially for those that are Cepheids. For example, HD 148321, whih we would
have inluded in this study, was lassied by Houk & Smith-Moore (1988) as an A1m
star. We also separated the known Cepheids from other F stars as they are both spetral
type and photometri variables. We are partiularly interested in the relatively non-
variable stars, espeially those in the Cepheid instability strip, as they are more easily
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studied spetrosopially than their variable spetral type ohorts. We tried not to inlude
stars whih are known members of interative binary systems. Although the bandpass of
Hipparos photometry is somewhat wider, the results in Table 1 are generally onsistent
with the averages of Maeder who used peak to peak V amplitudes. We also inlude values
based on Adelman & Albayrak (1997). Maeder's results (in magnitudes) are 0.052 for A0{
A9Ia stars, 0.039 for A0{A9Ib stars, 0.021 for B and AII stars, 0.051 for F0{F9Ia stars,
0.047 for F0{F9Iab stars, and 0.028 for F0{F9II stars. The A6{A9Ib and F0{F9Iab and
II stars are less variable than Maeder found. In part this may be a matter of statistis or
bandpass. But one of these stars  Car is among the photometrially least variable stars
found by Hipparos.
Table 2 (available eletronially from the IBVS Web-site as 4947-t2.txt) ontains the
Name (if any), HD number, Spetral type, HIP number, number of aepted transits,
mean magnitude, standard errors, and amplitude for eah star whih ontributed to
the averages in Table 1. Table 3 (available eletronially from the IBVS Web-site as
4947-t3.txt), whih is similar to Table 2, lists one Æ St star:  Pup, one RV Tauri (RVb)
star: U Mon (see, e.g. Pollard et al. 1997), and 44 Cepheids. Here we also provide the
variable star designation.
Several stars had amplitudes of 0:
m
01 and 0:
m
02. Of partiular note are those with
standard errors of 0:
m
0005 or less, HR 2345 (A0II), HR 3426 (A6II), HR 3452 (A5II),
HR 3426 (A6II),  Car (A8Ib),  Lep (F0Ib), HR 1242 (F0II), 22 And (F2II), HR 4114
(F2II),  Her (F2II),  Sgr (F2II), 35 Cyg (F5Ib), 41 Cyg (F5II), HR 8718 (F5II), HR
7945 (F5II{III), Æ Vol (F6II), 
2
Cen (F6II), 45 Dra (F7Ib), 
1
Nor (F9Ia), and HR 3643
(F9II). With many of these belonging to luminosity lass II, what was seen in the B
supergiants by Adelman, Yue & Engin (2000) also ours in the A and F supergiants.
Polaris ( UMi) is the least variable of the known Cepheids. Feast & Cathpole
(1997) identied it as a rst overtone pulsator. There are only two other small amplitude
( 0:
m
10) Cepheids in Table 2, HR 690 and HR 4110, whih have standard errors greater
than Polaris. The former is noted as a Cepheid and the latter as a SR variable by Celestia
2000. They and the other F supergiants whih are not listed as Cepheids with amplitudes
and standard errors greater than Polaris and most of their ohorts, V885 Cen (F0Iaep),
HR 4912 (F3Ia), 89 Her (F2Ib), HD 161796 (F3Ib),  Car (F0II), and HR 981 (F2II-III),
should be investigated in more detail. The last six stars are listed as unsolved variables by
Celestia 2000 exept for HR 981, whose variability is noted as spurious due to dupliity
(this is also noted for HR 292), and 89 Her whih is noted as a SR variable with a period
of 68 days, but whose light urve suggests multiperiodiity.
Having several kinds of stars oupying similar positions in the HR diagram indiates
that their strutures and evolutionary histories are dierent. What dierentiates the
normal Cepheids, the rst overtone pulsating Cepheids, and these other F supergiants
with slight photometri variability? Further is the variability of any of these stars related
to that of the hotter supergiants suh as Deneb?
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YY Eri (V = 8:
m
05{8:
m
80, P = 0:
d
3125) is a W UMa type elipsing binary, whose
orbital period variations have been argued by several authors. For example, Kim (1992)
suggested that observed times of minima of YY Eri an be tted to a non-linear ephemeris
with a sinusoidal term. Maeroni and van't Veer (1994) laimed, however, that some later
observations inluding ones of their own were deviating substantially from Kim's (1992)
non-linear ephemeris. More reently, Kim et al. (1997) made an extensive study of the
period variations of YY Eri, analyzing all the available photoeletri and CCD minima
down to 1996 and some visual and photographi minima before 1950. They suggested
that the most plausible mehanism would be a yli magneti ativity modulation of the
primary star ombined with a ontinuous mass transfer. They proposed two non-linear
ephemerides, both of whih have a periodi and a quadrati term, onsidering that the
alternative period variations of YY Eri may be periodi ones rather than real abrupt
hanges.
In this study, we arried out photoeletri and CCD photometry of YY Eri with V lter
from November 1992 through February 2000. Gunma University (GU) group overed three
primary and four seondary minima using a 25-m telesope plus an SBIG ST-7, while
Variable Star Observers League in Japan (VSOLJ) group obtained two primary and two
seondary minima using a 20-m telesope plus a photoeletri photometer (Hamamatsu
R647), a 25-m telesope plus an SBIG ST-6, and a 6-m/10-m telesope plus SBIG
ST-5. The times of these observed minima were determined with Kwee and van Woerden's
(1956) method. VSOLJ group also overed another ten minima of YY Eri, whih have
been reported in VSOLJ Var. Star Bull.
In addition to 86 photoeletri and CCD minima listed by Kim et al. (1997), we
olleted another 31 photoeletri and CCD minima inluding those determined in this
study, as shown in Table 1. The table also gives (O   C)
1
and (O   C)
3
residuals and
their epohs E for these minima, whih will be mentioned below. Among these data, we
re-determined the three minima of VSB 23 to four plaes from the original individual data
using Kwee and van Woerden's (1956) method beause they are given to three plaes of
deimals in the soure. We marked one (HJD 2451126.0528) of the minima of VSB 33
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Table 1: Times of minima of YY Eri olleted in this study.
HJD E (O   C)
1
(O   C)
3
Method Soure**
2400000+ (yles) (days) (days)
46026.1049* +38596.5  0:0346  0:0357 pe AAS 136
46026.2641* +38597  0:0362  0:0372 pe AAS 136
46027.2304* +38600  0:0344  0:0354 pe AAS 136
46028.1945* +38603  0:0348  0:0358 pe AAS 136
46028.3558* +38603.5  0:0342  0:0352 pe AAS 136
48948.0655 +47685  0:0001 +0:0002 pe This study (VSOLJ)
50046.1407 +51100.5 +0:0023 +0:0018 CCD This study (VSOLJ)
50049.1939* +51110 +0:0033 +0:0007 CCD VSB 23
50050.1586* +51113 +0:0025 +0:0009 CCD VSB 23
50071.0544 +51178 +0:0010  0:0008 CCD This study (VSOLJ)
50443.9947* +52338 +0:0056  0:0002 CCD VSB 23
50481.2888 +52454 +0:0061  0:0001 CCD BAV-M 102
50758.4211 +53316 +0:0087  0:0006 pe IBVS 4670
50759.5467 +53319.5 +0:0091  0:0003 pe IBVS 4670
50819.9885 +53507.5 +0:0096  0:0004 CCD VSB 33
50823.3630 +53518 +0:0084  0:0017 CCD BAV-M 111
50829.9538 +53538.5 +0:0086  0:0016 CCD VSB 33
50834.9382 +53554 +0:0098  0:0005 CCD VSB 33
50843.9400 +53582 +0:0097  0:0007 CCD VSB 33
51126.0528:* +54459.5 +0:0097:  0:0039: CCD VSB 33
51129.1100 +54469 +0:0127  0:0010 CCD VSB 33
51200.9643 +54692.5 +0:0126  0:0019 CCD VSB 37
51496.427 +55611.5 +0:021 +0:003 CCD BBSAG 122
51499.1572 +55620 +0:0180  0:0000 CCD This study (GU)
51533.0764 +55725.5 +0:0194 +0:0010 CCD This study (GU)
51534.0411 +55728.5 +0:0196 +0:0012 CCD This study (GU)
51535.9672 +55734.5 +0:0167  0:0017 CCD This study (VSOLJ)
51537.0941 +55738 +0:0184  0:0001 CCD This study (GU)
51538.0594 +55741 +0:0192 +0:0007 CCD This study (GU)
51598.9842 +55930.5 +0:0205 +0:0013 CCD This study (GU)
51599.9478 +55933.5 +0:0197 +0:0004 CCD This study (GU)
* see text
* AAS 136: Yang & Liu (1999); BBSAG 122: BBSAG Bull., 122, 4, BAV-M 102: BAV Mitteilungen,
Nr. 102; BAV-M 111: BAV Mitteilungen, Nr. 111; IBVS 4670: Selam, Gurol & Muyesseroglu
(1999); VSB 23: VSOLJ Var. Star Bull., 23, 2; VSB 33: Nagai (1999); VSB 37: Nagai (2000)
IBVS 4948 3
with a olon and will not use it in our disussion, beause this minimum is found not free
from somewhat large observational satters in our re-examination of the original data.
Now, we will briey disuss the orbital period variations of YY Eri based on all the
photoeletri and CCD minima available to us. Figure 1 shows the O C diagram of YY
Eri onstruted with the following linear ephemeris
Prim: Min = HJD 2433617:51983 + 0:321496212 E
whih is given by Kim et al. (1997, Eq. (1) in their paper).
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Figure 1. O   C diagram of YY Eri onstruted with the linear ephemeris of Kim et al. (1997, Eq. (1)
in their paper). The open irles are the minima used by Kim et al. (1997) while lled irles are those
olleted in this study. The dotted line indiates the non-linear ephemeris of Kim et al. (1997, Eq. (2) in
their paper), and the broken line represents the \best-t" ephemeris with a sinusoidal and a quadrati
term. The segments of solid straight lines show a ombination of linear ephemerides listed in Table 2.
It turns out that the O C values of ve minima of AAS 136 (Yang and Liu, 1999) are
systematially smaller than those of nearly same epohs by 0:
d
03{0:
d
04. Sine the disrep-
any is unaeptably large, we will not take aount of these minima in our disussion.
It is noted, however, that the O C values beame satisfatorily onsistent with those of
nearly the same epohs if exatly one day is added to eah of these minima.
The dotted line in Figure 1 shows one of the two non-linear ephemerides proposed by
Kim et al. (1997, Eq. (2) in their paper), whih has a sinusoidal and a quadrati term.
Figure 2a displays the (O   C)
1
residuals from this non-linear ephemeris. They are also
listed in Table 1. This ephemeris represents the overall O   C variation of YY Eri fairly
well exept for the last few thousand yles, where (O   C)
1
residuals inrease rapidly,
suggesting that the ephemeris of Kim et al. (1997) an be applied no longer for these
epohs. It is also found that the same is true of the ase of the other non-linear ephemeris
of Kim et al. (1997, Eq. 3 in their paper), although no line for the ephemeris is drawn in
Figure 1.
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Figure 2. (a) (O C)
1
residuals from Eq. (2) in the paper of Kim et al. (1997). (b) (O C)
2
residuals
from the non-linear ephemeris with a sinusoidal and a quadrati term tted to all the data.
() (O   C)
3
residuals from a ombination of the linear ephemerides given in Table 2.
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Table 2: Linear ephemeris of YY Eri for eah interval
Interval Division Linear Ephemeris Period Change
& Duration Primary Min. P=P
 5700 days HJD 2433574.4392 + 0:32149630 (E + 134)
 1  1
HJD 2439300  3:310
 6
4600 days HJD 2440201.1179 + 0:32149523 (E   20478)
 3  5
HJD 2443900 +5:210
 6
6000 days HJD 2444636.1486 + 0:32149692 (E   34273)
 3  4
HJD 2449900 +8:910
 6
 1700 days HJD 2450045.9782 + 0:32149979 (E   51100)
 3  9
Assuming that the ephemeris of YY Eri is still represented by an equation having a
sinusoidal and a quadrati term over the yles down to the latest minimum, we obtain the
\best-t" solution whih is shown by the broken line in Figure 1. However, the obtained
ephemeris, whose parameters are not presented here, does not represent the overall O C
variation so well. In fat, as seen in Figure 2b, the (O C)
2
residuals from this ephemeris
show a somewhat wave-like pattern rather than a random sattering around (O C)
2
= 0.
It is also notied that the dedued periodiity ( 76 yr) of the periodi term is muh longer
than the time span ( 49 yr) overed with the photoeletri and CCD minima available
to us. Therefore, at the moment, no strong evidene seems to exist that the ephemeris of
YY Eri should have a periodi term.
Next, we assume that YY Eri has experiened only abrupt period hanges. Dividing the
observationally overed span ( 49 yr) into four onstant period intervals, we omputed a
linear ephemeris for eah interval with the least square method, whih is shown in Table 2
and also in Figure 1 with a segment of straight solid line. Although Kim et al. (1997) also
derived suh a ombination of linear ephemerides for YY Eri, we adopt dierent intervals
from theirs. For example, we separated the span E =  133:5   (+47685) into three
onstant period intervals, while they divided it into ve intervals. Keeping in mind that
observed times of minima are more or less aeted by measured errors in observations
and by possible utuant eets due to stellar \ativity", we believe that, to investigate
the nature of the overall O   C variation, the least divisions would be more reasonable
as far as no appreiably systemati residuals are presented. It is also notied that there
exists a signiant disontinuity between the two linear ephemerides of Kim et al. (1997)
around E ' 36000 (see Fig. 2 in their paper), whih is unaeptable unless another two
period jumps are supposed to have ourred around there. The (O   C)
3
residuals from
the linear ephemerides obtained in this study are given in Table 1 and also in Figure 2,
where we see no signiant wave-like pattern as found in Figure 2b.
In onlusion, the observed orbital period variations of YY Eri are more likely to be
approximated by abrupt hanges than by periodi ones. Kim et al. (1997) laimed that
abrupt period hanges are less plausible for YY Eri beause no evidene of anisotropi
mass ejetion had been reported. There are some binaries, however, whose abrupt period
hanges are onsidered due to a yli magneti ativity of the omponent(s) (e.g.

Simon,
1997a, 1997b). Therefore, an abrupt period hange approximation does not neessarily
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exlude the possibility of a yli magneti ativity mehanism for YY Eri.
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The University of Vienna runs two automati photometri telesopes (APT) in the
Southern Arizona desert named Wolfgang and Amadeus. A desription of the telesopes
and the used photometers is given by Strassmeier et al. (1997). Beside other programs
the telesopes are used for monitoring the light hange of long period AGB variables
(Lebzelter 1999, Kershbaum et al. 2000). The disovery of a new photometri variable G
star reported here has been made in the ourse of a short time monitoring of a group of
AGB stars for determining their urrent brightness. Typially one datapoint is obtained
per night. The new variable has been used as a omparison star within this program.
HD77191 has been observed together with the program star RT Cn (M5III) and the
seond omparison star HD76678 (G5). Observations have been done with Wolfgang
using Johnson B and V lter. HD77191 has been identied as variable by omparison of
the light hange of RT Cn relative to both omparison stars.
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Figure 1. Light hange of HD77191
Figure 1 shows the light hange of HD77191 in both lters. Data have been derived
relative to the seond omparison star HD76678 (V = 8:
m
39, B   V = 0:
m
83 from Tyho
Catalogue, Perryman et al. 1998). Eah datapoint is the mean of ten measurements. The
mean satter of these measurements is 0:
m
004 in B and 0:
m
003 in V , respetively, therefore
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learly smaller than the amplitude of the variations observed. Figure 2 presents the results
of a Fourier analysis of the data using Period98 (Sperl 1998). From the strongest peak
(0.099988 /d) we derive a period of 10:0 0:2 days. Figure 3 gives the visual brightness
versus phase.
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Figure 2. Result of a Fourier analysis on the data. The upper panel gives the spetral window, the
lower panel the amplitude spetrum
The light urve is obviously asymmetri. Inspetion of the mean light urve in Figure 3
as well as of the total light hange (Fig. 1) reveals a bump on the desending branh of the
light urve around phase 0.5. The light hange is similar in both lters with an amplitude
of about 0.04 magnitudes. The asymmetry of the light urve an also be seen as a seond
peak in the spetrum of the Fourier analysis (Fig. 2).
0.0 0.2 0.4 0.6 0.8 1.0 1.2
8.88
8.87
8.86
8.85
8.84
8.83
 
 
V
 [m
a
g]
phase
Figure 3. Phase plot of the light variations of HD77191 using a period of 10.0 days. Data points
between 1.0 and 1.2 are repeated for larity
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No investigation on this star has been reported in the literature. The Hipparos at-
alogue (Perryman et al. 1998) gives a spetral type of G0 whih is in agreement with
the B   V value of 0:
m
67 derived both by Hipparos and by our APT measurements.
The Hipparos parallax for this star of 15:58 1:15 milliarseonds gives an absolute V
brightness M
V
= 4:83 (without any orretions for reddening). It is therefore probably a
main sequene G0 star, similar to our Sun. The Hipparos measurements indiate that
HD77191 is a single star.
We propose that the reason for the star's variability are star spots on its surfae. Several
stars similar to the Sun have been found already to show suh variability (Lokwood et
al. 1997, Strassmeier et al. 1999). Strassmeier & Bopp (1992) presented the results of
dierent star spot geometries on the photometri light hange. Following their parameter
study the light urve of HD77191 may be explained by the assumption of two spots of
dierent size at dierent latitudes on the star's surfae (ompare their Fig. 10 and 11).
The variability in B   V is very small (total amplitude of about 0:
m
01), but indiates
that the star is reddest during its light minimum around phase 0.6. This is in agreement
with \dark" spots on the stellar surfae.
The measured period of the light hange of 10 d is then the rotation period of the star
at the latitude of the spot(s). This period is quite long for an ative G0 dwarf (ompare
Fig. 1 in Hall 1991). Our data do not allow to derive any results on dierential rotation
of this star.
On the one hand, HD77191 is very similar to our Sun in several aspets. On the other
hand, there is an obvious dierene in ativity between the Sun and HD77191. This makes
this star an interesting objet for further spetrosopi and photometri investigations to
understand variability of main sequene stars in that part of the HRD.
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The light variation of XX Cygni (= HIP 98737, spetral type A5{F5, hV i = 11:
m
7,
P  0:
d
1349, V = 0:
m
80) was disovered by Ceraski (1904). While Shapley & Shapley
(1915) referred to XX Cyg as \the shortest-period variable star known", MNamara &
Feltz (1980) highlighted the importane of XX Cyg by noting the fat, that this star
has longer period than any other high-veloity variables of this type. The single periodi
nature of the star was reognized by Nijland (1923) and the follow-up studies regarding the
desription of the light variation onentrated on deteting small, seular hanges of the
light urve shape or the period. A full set of physial parameters was determined by Joner
(1982). Szeidl & Mahdy (1981) published a very thorough period study onluding that
the period of XX Cyg suered a sudden hange by +8710
 9
day (P=P = 610
 7
) in
1942 and was onstant otherwise. Sine then a few times of maxima have been published
in almost every observing season, but there has been no paper dealing with the very
reent behaviour of the period hange. For this purpose, we made new CCD observations,
olleted all available epohs of maximum and analysed the resulting O   C diagram.
Unltered CCD observations were arried out at University of Szeged on three subse-
quent nights (July 31{August 2, 2000). The applied instrument was the 0.28-m Shmidt{
Cassegrain-type telesope loated in the very enter of the ity of Szeged. The detetor
was an SBIG ST{9E CCD amera (512  512 pixels) giving an angular resolution of
about 2
00
/pixel. The exposure time was 20 seonds and the frames were obtained almost
uninterruptedly enabling a very good phase overage during every yle.
The data were redued with standard tasks in IRAF. We made aperture photometry
with IRAF/DIGIPHOT. Two nearby stars were hosen as omparison and hek stars
(omp = GSC 3948-2542, 10:
m
4, hek = GSC 3948-2105, 10:
m
9). Throughout the ob-
servations we did not nd signiant dierential brightness variations larger than 0:
m
015
implying a photometri auray of the same order. A single-night light urve is shown in
Fig. 1. The whole dataset ontains 826 individual data points obtained on three nights.
They are available upon request from the rst author. All data were phased with the
nally adopted ephemeris (see later) and the orresponding phase diagram is plotted in
Fig. 2.
Five new times of maxima were determined from the individual yles by tting low-
order (3{5) polynomials to the top part of the light urves. The estimated auray is
about 0.0003 days. To onstrut the updated O   C diagram, we olleted all available
data from the literature. Szeidl & Mahdy (1981) gave a full ompilation until 1980,
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Figure 1. The unltered light urve of XX Cygni obtained on August 1, 2000
therefore, we had only to add new data published by Romano & Perissinotto (1982),
Joner (1982), Sadun & Ressler (1986), Rodrguez et al. (1993), Kim & Joner (1994) and
Agerer & Hubsher (2000). In ases when the authors listed only the photometri data,
we determined the individual epohs of maximum with the same tting proedure. We
have to note that the typial light urve sampling is less dense than ours, therefore, some
of the determined epohs are of lower quality.
The nal sample inluding times of maxima from Szeidl & Mahdy (1981) ontains 88
points. The O   C values were alulated with the same formula as in Szeidl & Mahdy
(1981): Hel: JD
max
= 2430671:1010+ 0:134865070E. Six disordant points whih were
obviously bad had to be rejeted. The remaining 82 points were used to form yearly
means of the yle numbers and O C values. The resulting diagram is plotted in Fig. 3.
The two well-dened linear branhes give further support to the main onlusion by
Szeidl & Mahdy (1981) that the period of XX Cyg suered a sudden hange in 1942 and
sine then it has remained onstant. The amount of period hange is (+92:89:8)10
 9
days, or P=P = 6:910
 7
. This is somewhat larger than the value determined by Szeidl
& Mahdy (1981) | 8710
 9
days | that an be attributed to our longer dataset allowing
higher auray. Our work extends the results of Szeidl & Mahdy (1981) by a further
20-year long period of time and thanks to the relatively large number of observations, we
ould determine a very aurate ephemeris for XX Cyg. By a least-squares linear t of
the seond branh of the O   C diagram, we obtained the following formula:
Hel: JD
max
= 2451757:3984 + 0:13486513(5) E:
The reason of the abrupt period hange has remained essentially unknown sine its
detetion. Reently, Breger & Pamyatnykh (1998) shortly disussed the observed period
hanges in SX Phe stars onluding that sudden jumps annot be desribed in terms of
long-term stellar evolution, but they are most likely in onnetion with nonlinear eets in
pulsation. Similar onlusion was also reahed by Rodrguez et al. (1995). Mixing events
in the semionvetive zone or slight overshooting at the onvetive ore edge predited by
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Figure 2. The phase diagram of all unltered observations alulated with the adopted ephemeris
(E
0
= HJD 2451757:3984, P = 0:134865123 days)
Table 1: Times of maxima of XX Cyg (HJD  2400000). Referenes: (1) Romano & Perissinotto (1982),
(2) Joner (1982), (3) Sadun & Ressler (1986), (4) Rodrguez et al. (1993), (5) Kim & Joner (1994), (6)
Agerer & Hubsher (2000). Cyle numbers and O C values were alulated with the ephemeris of Szeidl
& Mahdy (1981)
Hel. JD E O   C Ref. Hel. JD E O   C Ref.
38939.4210 61308 0.0123 (1) 46631.7142 118345 0.0065 (5)
38961.3960 61471 0.0043 (1) 46951.6171 120717 0.0094 (4)
40124.3460 70094 0.0128 (1) 46999.4899 121072 0.0051 (4)
40152.2470 70301  0.0033 (1) 46999.6249 121073 0.0053 (4)
44437.8645 102078 0.0069 (2) 47001.5153 121087 0.0076 (4)
44440.8298 102100 0.0052 (2) 47001.6508 121088 0.0082 (4)
44456.7445 102218 0.0058 (2) 47004.4814 121109 0.0066 (4)
44461.7353 102255 0.0066 (2) 47360.7955 123751 0.0072 (5)
44461.8705 102256 0.0069 (2) 47361.7374 123758 0.0051 (5)
44513.6594 102640 0.0076 (2) 50674.4279 148321 0.0049 (6)
45901.6893 112932 0.0062 (3) 50677.3965 148343 0.0064 (6)
45906.6798 112969 0.0067 (3) 50677.5315 148344 0.0066 (6)
45928.6638 113132 0.0077 (3) 51305.4641 153000 0.0074 (6)
45941.7467 113229 0.0087 (5) 51757.3984 156351 0.0088 this paper
45945.7926 113259 0.0086 (5) 51757.5342 156352 0.0098 this paper
46581.8129 117975 0.0053 (5) 51758.3432 156358 0.0096 this paper
46583.8378 117990 0.0072 (5) 51758.4773 156359 0.0088 this paper
46627.5333 118314 0.0064 (4) 51759.4214 156366 0.0089 this paper
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Figure 3. The mean O   C diagram of XX Cyg
Sweigart & Renzini (1979) are the most widely aepted theoretial explanations. Follow-
up observations are ruial to monitor the onstany of the period and to detet further
possible sudden hange(s).
This resear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h Sholarship of LLK from
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ademy of Sienes, Hungarian OTKA Grant #T032258 and Szeged
Observatory Foundation. The observations were a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ourse of Summer
Training Programme for students of astronomy at University of Szeged. The NASA ADS
Abstrat Servie was used to aess data and referenes. This resear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Simbad Database operated at CDS, Strasbourg, Fran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CCD PHOTOMETRY OF THE ECLIPSING BINARY HV AQUARII
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The W UMa type elipsing binary HV Aquarii (BD  3
Æ
5183, GSC 5198.0659, PPM
205095, 
2000
= 21
h
21
m
25:
s
3, Æ
2000
=  3
Æ
9
0
37
00
, V
max
= 10:
m
0) is a relatively new variable
with a short orbital period of about 9 hours. It was disovered by Hutton (1992) during
a photometry of minor planets. The rst photoeletri measurements were obtained
independently in Otober 1992 by Shirmer & Geyer (1992) and Robb (1992). Shirmer
& Geyer (1992) determined light elements from their high speed photometry using the
seondary minima:
Se: Min: = HJD 2448840:4548 + 0:
d
374460 E
and onluded that the spetral type is G5 aording to the average B   V = 0:
m
70 They
also noted, that both omponents show strong hromospheri ativity. Robb (1992) based
on his V;R CCD photometry, derived another ephemeris with longer orbital period:
Pri: Min: = HJD 2448835:7736 + 0:
d
374479 E:
He used the LIGHT modelling program for a determination of physial and geometrial
parameters of the system. He onluded that HV Aqr is in a ontat onguration with
an extreme mass ratio q = M
2
=M
1
= 0:146, inlination of 78.3 degrees and llout fator
0.475 (solution in R lter). The temperature of both omponents was assumed to be
6500 K.
Our new CCD photometry of HV Aqr was arried out during two onseutive nights,
17 and 18 August 2000, at the Ondrejov Observatory, Czeh Republi. A 65-m reeting
telesope with a CCD-amera ST-8 was used. The measurements were done using the
standard R lter with typially 10{15 s exposure time. The nearby stars GSC 5198.0636
(V = 11:
m
4) on the same frame as HV Aqr served as omparison star. Unfortunately,
the star SAO 145329, used frequently as a omparison star by previous observers was
over-exposed on our frames. The standard error of measurements, probably due to non-
photometri onditions, varies between 0.01 and 0.03 mag. Two moments of primary and
seondary minima and their errors were determined using the least squares t to the data
and by the biseting ord method. These new times of minimum are presented in Table 1.
The epohs were alulated using the new linear light elements.
Visual observations of HV Aqr were done by P. Molik in 1995 (5 August{26 Otober).
He used a 0.2-m refrator at the Petrin Hill Observatory in Prague (Czeh Republi).
Visual estimates were done by the method of Nijland{Blazhko using a series of three
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Figure 1. O   C graph for the times of minimum of HV Aqr. The residuals orresponding to
photoeletri and CCD data are denoted by irles, dots represents the visual timings of Martignoni
and P.M.
Figure 2. Composite R light urve of HV Aqr.
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Table 1: Times of minimum of HV Aqr.
No.
JD Hel. 
Epoh
O   C Method
Soure
2400000 (days) Filter
1 48835.7737 0.0  0.0005 pe R; V Robb (1992)
2 48840.4544 12.5  0.0005 pe V Shirmer & Geyer (1992)
3 48841.5749 15.5  0.0034 pe V Shirmer & Geyer (1992)
4 48842.5161 18.0 0.0016 pe V Shirmer & Geyer (1992)
5 48843.4507 20.5 0.0001 pe V Shirmer & Geyer (1992)
6 48844.7616 24.0 0.0004 pe R; V Robb (1992)
7 48844.9481 24.5  0.0003 pe R; V Robb (1992)
8 48845.8848 27.0 0.0002 pe R; V Robb (1992)
9 48850.5641 39.5  0.0012 pe V Shirmer & Geyer (1992)
10 48852.8126 45.5 0.0006 pe R; V Robb (1992)
11 48853.9351 48.5  0.0003 pe R; V Robb (1992)
12 48858.8033 61.5  0.0001 pe R; V Robb (1992)
13 48859.7404 64.0 0.0009 pe R; V Robb (1992)
14 48859.9275 64.5 0.0008 pe R; V Robb (1992)
15 48862.5514 71.5 0.0035 pe V Shirmer & Geyer (1992)
16 48866.8560 83.0 0.0018 pe R; V Robb (1992)
17 48882.3932 124.5  0.0010 pe V Shirmer & Geyer (1992)
18 48883.3281 127.0  0.0022 pe V Shirmer & Geyer (1992)
19 48883.5173 127.5  0.0003 pe V Shirmer & Geyer (1992)
20 49217.523 1019.5  0.011 vis Martignoni (1996)
21 49219.412 1024.5 0.006 vis Martignoni (1996)
22 49934.625 2934.5 0.005 vis this paper
23 49935.550 2937.0  0.006 vis this paper
24 49983.481 3065.0  0.006 vis this paper
25 49989.490 3081.0 0.012 vis this paper
26 49999.386 3107.5  0.015 vis this paper
27 50000.341 3110.0 0.004 vis this paper
28 50015.325 3150.0 0.009 vis this paper
29 50017.379 3155.5 0.004 vis this paper
30 51774.5178 7848.0 0.0000 CCD R this paper
31 51775.45391 7850.5 0.0000 CCD R this paper
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Figure 3. Geometrial representation of HV Aqr at phase 0.25.
omparison stars: GSC 5198.1260, GSC 5198.0999, and GSC 5198.0636. Total 192 esti-
mates were obtained. The supposed mean error of a single estimate is 0:05 mag. To
avoid any prejudie about the behaviour of this low-amplitude star no predition of times
of minimum light was used.
The period of HV Aqr was studied by means of an O   C diagram analysis. We
took into onsideration all photoeletri measurements of Shirmer & Geyer (1992) and
Robb (1992) as well as results of our CCD measurements given in Table 1. A total of 21
photoeletri times of minimum light were used in our analysis, with 13 seondary elipses
among them. The new linear light elements
Pri: Min: = HJD 2448835:77422 + 0:37445764 E;
0:00033 0:00000014
were alulated by the least squares method. Our resulting period is about 2 seonds
shorter than was obtained by Robb (1992). The O C residuals for all times of minimum
are shown in Figure 1. The visual estimations of Martignoni (1996) and of the present
paper are also plotted as dots.
Our R light urve was used for the preliminary determination of photometri elements
using the Binary Maker 2.0 redution software (Bradstreet 1993). The initial set of pa-
rameters was the same as in Robb (1992). We arrived at the following elements: q = 0:18,
llout fator 0.40 and inlination of 78.3 degrees in a good agreement with the previous
solution. The temperatures were adopted to be T
1
= 5500 K and T
2
= 5300 K, whih
seems us to be more onsistent with G5 spetral type. The omputed light urve based
on these new elements is ompared with our measurements in Figure 2, the geometrial
representation of HV Aqr at phase 0.25 is displayed in Figure 3.
Aknowledgement. This work has been supported in part by the Grant Ageny of the
Czeh Republi, grant No. 205-99-0225
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Name of the objet:
VW LMi = HIP 54003 = HD 95660
Equatorial oordinates: Equinox:
R.A.= 11
h
02
m
51:
s
9 DEC.= 30
Æ
24
0
54:
00
5 2000.0
Observatory and telesope:
Astronomial Institute of the Romanian Aademy, 0.5-m f=15 Cassegrain reetor
Detetor: EMI 9502B type photomultiplier
Filter(s): B and V
Comparison star(s): HD 95977, SAO 62390
Chek star(s): HD 94883
Transformed to a standard system: No
Availability of the data:
Upon request
Type of variability: EW
Remarks:
VW LMi (HIP 54003, HD 95660) was found to be a variable star by the Hippar-
os/Tyho mission. The Variability Annex of the Hipparos Catalogue (ESA 1997)
reports VW LMi to have a period of 0:
d
477547, with Hp magnitude ranging be-
tween 8.031 to 8.446. The star was lassied as a W UMa elipsing binary type.
The spetral type is listed as F3V. Up to the present, no observations an be found
in literature. Nine nights of data were obtained between 15 April 1999 and 9 May
2000. The lters used are in lose aordane with the UBV Johnson system.
From the light urves produed, four times of minimum light (one primary and
three seondaries) were determinated. These times, given in Table 1, are alulated
aording to the method desribed by Kwee and van Woerden (1956). The phased
light urves were obtained using the ephemeris
Min: I = HJD 2451635:3084 + 0:
d
477547 E:
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Table 1
Min HJD
Type Epoh
2400000.0+
51288.3670 Seondary  726.5
51617.3998 Seondary  37.5
51635.3084 Primary 0.
51671.3594 Seondary 75.5
Figure 1.
Referenes:
Kwee, K.K. and van Woerden, H, 1956, BAN, 12, 327
ESA, 1997, The Hipparos Catalogue, ESA SP-1200
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UBV OBSERVATIONS OF AG Dra
IN THE END OF THE LATEST ACTIVE PHASE AND AFTER IT
TOMOV, N.; TOMOVA, M.
NAO Rozhen, Institute of Astronomy, P.O. Box 136, BG-4700 Smolyan, Bulgaria,
e-mail: rozhenmbox.digsys.bg
The photometri history of the symbioti star AG Dra inludes many ative phases
separated by quiesent periods, whih are haraterized with an U olour orbital variability
whose amplitude is about one magnitude. This variability is supposed to be due to an
oultation of a bright nebular region by the ool giant in the system (Mikolajewska
et al. 1995, Friedjung et al. 1998). The last ative phase was haraterized by ve rapid
brightenings realized every year from 1994 to 1998 (Petrik & Hri 1994, Skopal & Chohol
1994, Montagni et al. 1996, Petrik et al. 1998, Tomova & Tomov 1998). Their amplitudes
were about one magnitude in the V band and reahed up to four magnitudes in the U
band. In this note we present new UBV photometri data aquired during the latest
eruption in 1998 and after it, when the brightness gradually reahed its quiesent values.
Table 1: Photometri observations of AG Dra
JD  2450000 n V B U JD  2450000 n V B U
828.7 2 9.790 11.176 11.566 1357.3 3 9.728 11.097 11.525
865.7 3 9.707 11.103 11.429 1401.3 3 9.702 11.094 11.460
866.6 3 9.713 11.089 11.433 1404.3 3 9.708 11.061 11.442
867.6 4 9.728 11.098 11.418 1408.3 2 9.715 11.101 11.469
877.6 3 9.725 11.089 11.402 1437.3 3 9.766 11.150 11.422
1007.5 2 9.659 10.828 10.195 1509.2 1 9.713 11.097 11.338
1015.4 3 9.621 10.680 10.023 1510.2 1 9.702 11.087 11.324
1027.3 2 9.410 10.334 9.389 1581.6 3 9.758 11.120 11.112
1087.2 2 9.643 10.764 10.181 1626.5 4 9.753 11.088 11.026
1088.2 2 9.628 10.777 10.222 1627.5 4 9.740 11.090 11.011
1226.6 3 9.747 11.148 11.402 1715.4 3 9.822 11.222 11.320
1239.6 3 9.754 11.135 11.407 1716.5 2 9.833 11.235 11.343
1293.4 3 9.818 11.219 11.513 1718.5 2 9.823 11.220 11.362
1298.4 4 9.797 11.217 11.518 1721.4 3 9.827 11.240 11.379
1332.4 3 9.794 11.190 11.527
Three olour UBV photometry of AG Dra was obtained during January 1998{June
2000 (Table 1) with a single hannel photoeletri photometer, mounted at the Cassegrain
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fous of the 0.6-m telesope of the National Astronomial Observatory Rozhen. The
omparison stars and the auray of the measurements were the same like those presented
in the work of Tomova & Tomov (1998). To onsider our quiesent data we used the
ephemeris JD(U
min
) = 2 442 514:4 + 552:4  E of Skopal and Chohol (1994). The zero
epoh is that of the photometri minimum, when the ool giant is in front of the hot
omponent.
Figure 1. The UBV light urves of AG Dra
Figure 1 gives the three-olour light urve of AG Dra during the time of the observa-
tions. It is seen that the brightening of the star in 1998 is followed by a period of quiesene
when the light in the B and V spetral regions reahed its typial values during quiesent
state. At that time the variations of the U light were probably determined by the orbital
motion, sine the smallest and greatest values are at the epohs of the orbital photometri
minimum and maximum. Our data are not omplete during the eruption, but they show
that the light varied in all the olours and the amplitude of the variation was larger for
the shorter wavelengths. The variation of the U magnitude indiates an inrease by a
fator of 4.8 of the light ompared with the quiesent period before the 1994{1998 ative
phase. The B and V inrease fators are 2.0 and 1.3.
The brightness at the time of the orbital minimum is greater than the brightness at the
orbital minima during the quiesent stage before 1994 (Hri et al. 1993, Hri et al. 1994).
Its inreased value is determined by the greater number of the reombinating ions in the
irumbinary nebula. Tomov et al. (2000) onsidered the U orbital variations of AG Dra
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during quiesene. They ame to the onlusion that the whole irumbinary nebula of
this system is an ionized region (exept the portion oulted by the ool star) as its hot
stellar omponent is very luminous. Consequently, the growth of the luminosity alone will
not lead to an inrease of the number of the reombinating ions. It an be aused by a
growth of the mass-loss rate of the giant star (Friedjung et al. 1998), and beause of a
mass outow by the hot omponent during the ative phase as well. On the other hand,
there are no pronouned minima on the B and V light urves at the epoh of this orbital
minimum, whih is due to the dierent pattern of variability of the light of AG Dra in
the region of these photometri systems (Bastian 1998, Friedjung et al. 1998).
The authors thank their olleague Dr. R. Zamanov for his helpful modiation of the
proessing software.
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CCD LIGHT CURVE AND REVISED PERIOD
FOR THE RR VARIABLE AP SERPENTIS
BL

ATTLER, E.
BBSAG, Shlusselaher 1, CH-8636 Wald, Switzerland; e-mail: blaettler-waldbluewin.h
Name of the objet:
AP Ser = AN34.1935 = GSC920.002 = HIP 74556
Equatorial oordinates: Equinox:
R.A.= 15
h
14
m
01
s
DEC.= +09
Æ
58
0
52
00
2000.0
Observatory and telesope:
Private observatory, Shlusselaher, Wald, 0.15-m refrator
Detetor: SBIG ST-7 CCD amera
Figure 1. CCD light urve (without lter) of AP Ser
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Filter(s): None
Comparison star(s): GSC923.1074
Chek star(s): GSC923.1281
Availability of the data:
Upon request from blaettler-waldbluewin.h
Type of variability: RR
Remarks:
The well known RR variable AP Serpentis, disovered by Homeister (1935), has
been reobserved with our CCD equipment as mentioned above. During 8 nights
between JD2451697 and JD2451724 a total of 312 measurements were seured. AP
Ser is the brighter, north-eastern star in a lose double. In our aperture photometry,
both omponents of the pair were inluded in the diaphragm. In the the Digital
Sky Survey, the brightness of the ompanion an be estimated to be about 15.0 mag
(photographi). Figure 1 shows our observations folded with a period of 0:
d
340853,
the best value for the representation of our data. This value is onsiderably shorter
than the one given by de Bruijn and Lub (1985; 0:
d
341320), determined from
V BLUW photometry seured in 1975, and slightly longer than the period derived
from the Hipparos satellite photometry (http://astro.este.esa.nl/Hipparos/),
0:
d
340805. Neither of these earlier period values yield light urves of aeptable
quality from our data. We have tted the earlier photometry of AP Serpentis
(Varsavsky, 1960; Pe~na et al., 1990) with our period value and nd both sets to be
very well representable by it. Due to the rather long time gaps between the avail-
able sets of observations, it is not possible to assign yle numbers unequivoally.
A period of 0:
d
340852 brings the two latest sets in very good agreement, but fails to
do so for the earliest set (Varsavsky, 1960). The most likely reason for this being a
slight lengthening of the period value of AP Ser over the ourse of the last 40 years.
Referenes:
de Bruijn, J.W., Lub, J., 1985, IBVS, No. 2829
Homeister, C., 1935, Astron. Nahrihten, 255, 401
Pe~na, J.H., Diaz, L.M., Penihe, R., 1990, Rev. Mexiana Astron. Astrof., 20, 139
Varsavsky, C.M., 1960, Astrophys. J., 131, 623
COMMISSIONS 27 AND 42 OF THE IAU
INFORMATION BULLETIN ON VARIABLE STARS
Number 4955
Konkoly Observatory
Budapest
13 September 2000
HU ISSN 0374 { 0676
1432{0033: A NEW ECLIPSING SU UMa-TYPE DWARF NOVA
VANMUNSTER, TONNY
1
; VELTHUIS, FRED
2
; MCCORMICK, JENNIE
2
1
Center for Bakyard Astrophysis (Belgium), Walhostraat 1A, B-3401 Landen, Belgium,
email: Tonny.Vanmunsteradvalvas.be
2
Center for Bakyard Astrophysis (Pakuranga), Farm Cove Observatory, 2/24 Rapallo Plae,
Pakuranga, Aukland, NZ, email: fredveltihug.o.nz
The objet LBQS 1432{0033 was deteted as a atalysmi variable (CV) of unknown
type by C. Berg during the ourse of his QSO (Quasi Stellar Objets) spetrosopi
survey (Berg et al. 1992). He reported 1432{0033 at a quiesent magnitude of B = 18:
m
5,
and showing typial emission lines. He also was the rst to point out the resemblane
to the dwarf novae HT Cas and U Gem. The J2000.0 oordinates for 1432{0033 are
 = 14
h
35
m
00:
s
14, Æ =  00
Æ
46
0
07:
00
0 (Downes et al. 1997), while astrometry by Henden
(2000) yields a position of  = 14
h
35
m
00:
s
24, Æ =  00
Æ
46
0
05:
00
8 (J2000.0).
Here we report dierential time-series photometry of 1432{0033 during the June 2000
outburst, by two observatories from the Center for Bakyard Astrophysis. We deteted
superhumps with a period of 0:
d
078 0:
d
002 and also found elipses in 1432{0033, yielding
an orbital period of 0:
d
07273 0:
d
00001. Our observations rmly establish 1432{0033 as a
genuine elipsing SU UMa-type dwarf nova.
The rst deteted outburst of 1432-033 was observed visually by Stubbings (1999a) on
1999, May 10.446 UT with a reported magnitude ofm
v
= 15:0. The outburst, presumably
a superoutburst, lasted at least 10 days (Stubbings 1999b). A next outburst was reported
by Shmeer (2000), who found the objet around 14:
m
5 on unltered CCD images taken
with the Iowa Roboti Observatory (IRO 2000) telesope on 2000, April 06.378 UT. While
1432{0033 was still faint on an image taken on April 04.378 UT, it was learly rising on
April 05.376 UT. This outburst was probably a normal, faint outburst, as indiated by
visual observations (Peare 2000). 1432{0033 was again reported in outburst at a visual
magnitude of m
v
= 14:9, on 2000, June 24.419 UT (Stubbings 2000). For the rst time,
this outburst was monitored intensively by CCD photometry, the results of whih are
disussed below.
The shortest likely interval between outbursts of 1432{0033 is about 79 days. The
maximum superoutburst yle, derived from the above observations, is about 411 days,
although there is a high likelihood that the true superyle value will be smaller. More in-
tensive monitoring of 1432{0033 will be required to further rene this value. The outburst
amplitude is about 4 magnitudes.
Upon notiation of the outburst of 1432{0033, a small observing ampaign was
launhed by the Center for Bakyard Astrophysis (CBA). The CBA is a multi-longitude
network of professional and amateur astronomers (Patterson 1998), who study periodi
2 IBVS 4955
Table 1: Log of photometry
UT Date JD Start
1
Length (hr) Telesope
2
Points
26 June 2000 1722.4075 2.33 1 74
28 June 2000 1724.4007 2.09 1 47
29 June 2000 1724.9994 0.95 2 111
30 June 2000 1725.7665 5.89 2 612
1
2,450,000+
2
(1) = CBA Belgium, 0.35-m; (2) = CBA Pakuranga, 0.25-m
phenomena in atalysmi variables. Target ampaigns and results of the CBA are reg-
ularly reviewed on the CBA Web site (http://www.astro.bio2.edu/ba). The CBA am-
paign on 1432{0033 aumulated 11.3 hours of overage over 4 nights and 844 datapoints.
Details are listed in Table 1.
Time-resolved and dierential (variable  omparison) CCD photometry of 1432{0033
was started at CBA Belgium on June 26, 2000, using a 0.35-m f=6:3 Shmidt{Cassegrain
telesope, mounted on an AstroTehniek FM-98 German equatorial mount, and equipped
with an SBIG ST-7 CCD amera (Kodak KAF-0400 CCD for imaging and Texas In-
struments TC211 CCD for guiding). For a omplete desription of the CBA Belgium
Observatory equipment and software, see Vanmunster et al. (2000). We used GSC 4984
691 (12:
m
7) as the omparison star, whose onstany was onrmed by other hek stars.
Camera ontrol, telesope guiding and photometri imaging were all done using MaxIm
DL/CCD (Cyanogen Produtions In.). Images were stored as FITS les and were or-
reted for standard debiasing and at elding. Data redution was ompleted using the
prole tting algorithm (PSF) of MIPS (Buil et al. 1993), immediately following image
aquisition, allowing inoming observations of 1432{0033 to be monitored in a quasi-
real-time mode. This approah revealed the real-time development of superhumps in the
system and allowed the immediate lassiation of the objet as a new SU UMa-type
atalysmi variable (Vanmunster 2000).
Further observations at CBA Belgium and CBA Pakuranga were obtained over the
next nights (Table 1), allowing a more detailed analysis of the superhump period. After
removing linear trends in the light urve, we performed a period analysis using the Phase
Dispersion Minimization PDM method (Stellingwerf 1978). The resulting theta diagram
is shown in Figure 1. The best superhump period is 0:
d
078  0:
d
002. Given the rather
limited amount of observations and the baseline of 5 nights only, we ould not derive a
more aurate superhump period value. The superhump full amplitude was about 0:
m
2.
Next to the detetion of superhumps, we also found elipses in 1432{0033, as shown
in Figure 2, that depits CBA Pakuranga observations between JD 2451725.77 and JD
2451726.01. Observations at this observatory were made with a 0.25-m f=10 Shmidt{
Cassegrain telesope and SBIG ST-6 CCD amera. There are only a very limited number
of SU UMa-type atalysmi variables exhibiting elipses. Yet, they provide the unique
opportunity to reonstrut the brightness distribution of the aretion disk from the ob-
served light urve, and to study the evolution of the aretion disk struture over time.
Elipses in 1432{0033 had a more or less symmetri prole and an average duration of 23
minutes. The elipses showed an average depth of 0.6{0.7 magnitudes.
IBVS 4955 3
Figure 1. Period analysis of 1432{0033.
Figure 2. Elipses in the light urve of 1432{0033.
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Over the ourse of the outburst, we were able to make 6 useful mid-elipse timings
of 1432{0033. From these, we derived an orbital period of 0:
d
07273  0:
d
00001. We also
derived a helioentri mid-elipse ephemeris :
T = JD 2451725:03349 + 0:
d
072727 E
 0:00053  0:000013
where E is the yle number.
The superhump exess value " = (P
sh
  P
orb
)=P
orb
, where P
sh
and P
orb
denote the
superhump and orbital period, respetively, is 7.8 perent. Knowing that typial " values
are around 2 to 3 perent, the high " value for 1432{0033 is likely to be explained by the
unertainty of the P
sh
value.
A next superoutburst of 1432{0033, hopefully during a better visibility season, will
probably allow a more aurate determination of the superhump period (and hene the
"), and in addition, provides a great opportunity to study the elipses and aretion disk
struture in full detail.
Aknowledgements. We are grateful to the Center for Bakyard Astrophysis for their
ontinuous support in our stellar CCD photometry researh work.
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FIRST DETERMINATIONS OF PHOTOELECTRIC MINIMA,
REAL PERIOD AND STUDY OF THE PERIOD OF NP Pav
CERRUTI, MIGUEL ANGEL
Instituto de Astronoma y Fsia del Espaio, CC 67 { Su 28, 1428 Buenos Aires, Argentina,
e-mail: miguelaniafe.uba.ar
NP Pav was disovered by Homeister (1949) who published a nder hart (1957).
Shaw and Sievers (1970) found that it is an EA objet, with a period of 1:
d
266821 and a
deep seondary minimum. They also published a list of minima and a nder hart.
We present here the rst photoeletri determinations of minima of the elipsing binary
NP Pav = S 5117 = KSP 5263 = BV 1305 = GSC9321:1055. The observations were made
during three runs, all from Cerro Tololo Inter-Amerian Observatory
1
in Chile with the
Lowell telesope and single-hannel photon ounting tehniques and standard UBV lters.
In 1982 and 1984 a refrigerated phototube EMI 2070 was used while in 1995 a refrigerated
phototube RCA 31034A was utilized. GSC9308:1513 = CPD 69
Æ
3134 (9:
m
6) served as
the omparison and GSC9321:1105 = CPD 69
Æ
3146 (6:
m
7) = CoD 69
Æ
1958 (7:
m
1) =
SAO254907 = HD 198971 (B9/9.5V 6:
m
9) as the hek.
The photoeletri light urve is ompleted in the three lters U , B and V . It is
presented in Figure 1 together with their olor index urves u   b and b   v. The light
urve shows a shallow seondary minimum of 0:
m
225 depth in V , therefore the period must
be redued to half of the value. The depth of the primary minimum is 1:
m
075 in V . The
elipse is almost omplete and the portion of the light urve that is inluded into the
elipse is measured by the external tangent angle that is 0.12 in phase units. The b   v
olor is somewhat redder by about 0:
m
025 in V around the primary minimum and bluer
for the same amount around the seondary minimum. Outside the minima the light urve
is not onstant showing the proximity eets.
The photographi minima were saled to the new period and a dispersion of 0.02
inorporated to all of these minima. The linear solution is Min I = HJD 2438234:4014 +
0:
d
6334113E with an error of 0:
d
0042 for the day and 0:
d
0000027 for the period. Two sets
of photoeletri minima, one of only one minimum in 1984 and the other with six minima
in 1995, were derived by the polynomial line method (Guarnieri et al. 1975, Ghedini 1982).
A least square solution for the photoeletri times of minima gives:
Min I = HJD 2445984:7095 + 0:
d
63353658 E
 0:0011  0:00000020 m:e:;
(1)
without a term of the seond order, in other words, the period in the photoeletri part has
remained in rst approximation onstant. In Table 1 are shown the photoeletri minima,
1
NOAO with is operated by AURA In. under ooperative agreement with the NSF
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Table 1: Times of photoeletri minima and residuals for linear ephemeris of NP Pav
Min. Band
HJD(sigma)
E O   C
2400000+
I U 45984.7094(0.0010) 0.0  0.0001
I B 45984.7093(0.0012) 0.0  0.0002
I V 45984.7098(0.0014) 0.0 0.0003
II U 49945.9004(0.0037) 6252.5 0.0035
II B 49945.8995(0.0028) 6252.5 0.0026
II V 49945.8995(0.0026) 6252.5 0.0026
I U 49946.8478(0.0010) 6254.0 0.0006
I B 49946.8476(0.0012) 6254.0 0.0004
I V 49946.8478(0.0011) 6254.0 0.0006
II U 49947.7943(0.0027) 6255.5  0.0032
II B 49947.7974(0.0011) 6255.5  0.0001
II V 49947.7963(0.0017) 6255.5  0.0012
I U 49948.7495(0.0011) 6257.0 0.0016
I B 49948.7491(0.0014) 6257.0 0.0012
I V 49948.7487(0.0021) 6257.0 0.0008
I U 49951.9113(0.0038) 6262.0  0.0042
I B 49951.9108(0.0018) 6262.0  0.0047
I V 49951.9108(0.0012) 6262.0  0.0047
II U 49959.8388(0.0026) 6274.5 0.0041
II B 49959.8357(0.0016) 6274.5 0.0010
II V 49959.8354(0.0011) 6274.5 0.0007
Figure 1. Complete light and olor urve of NP Pav. The vertial sale orresponds to Æv, the shifts
are: Æb =  0:402, Æu =  0:651, Æ(b  v) =  0:711, Æ(u  b) =  0:898
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Table 2: Times of minima and residuals for paraboli and linear ephemeris of NP Pav
Ref. Min. Band
HJD(sigma)
E O   C (O   C)
0
2400000+
1 I pg. 38234.4080(0.0200)  12236.0  0.0037 0.0082
1 I pg. 38258.4520(0.0200)  12198.0  0.0289  0.0176
1 I pg. 38260.3610(0.0200)  12195.0  0.0201  0.0088
1 I pg. 38307.2330(0.0200)  12121.0  0.0198  0.0095
1 I pg. 38314.2310(0.0200)  12110.0 0.0108 0.0209
1 I pg. 38555.5490(0.0200)  11729.0 0.0029 0.0080
1 I pg. 38562.5120(0.0200)  11718.0  0.0015 0.0035
1 I pg. 38614.4370(0.0200)  11636.0  0.0155  0.0115
1 I pg. 38614.4650(0.0200)  11636.0 0.0125 0.0165
1 I pg. 38621.4280(0.0200)  11625.0 0.0081 0.0120
1 I pg. 38640.3980(0.0200)  11595.0  0.0239  0.0204
1 I pg. 38642.3110(0.0200)  11592.0  0.0111  0.0077
1 I pg. 38649.3110(0.0200)  11581.0 0.0215 0.0248
1 I pg. 38675.2400(0.0200)  11540.0  0.0190  0.0162
1 I pg. 38694.2500(0.0200)  11510.0  0.0110  0.0086
1 I pg. 39029.3330(0.0200)  10981.0 0.0027  0.0010
1 I pg. 39373.2820(0.0200)  10438.0 0.0148 0.0054
1 I pg. 39378.3280(0.0200)  10430.0  0.0064  0.0159
1 I pg. 39385.3340(0.0200)  10419.0 0.0322 0.0226
1 I pg. 40089.0310(0.0200)  9308.0 0.0203 0.0010
1 I pg. 40096.0070(0.0200)  9297.0 0.0289 0.0095
1 I pg. 40419.0310(0.0200)  8787.0 0.0182  0.0048
1 I pg. 40450.0620(0.0200)  8738.0 0.0126  0.0107
2 I U 45984.7094(0.0010) 0.0  0.0006  0.0001
2 I B 45984.7093(0.0012) 0.0  0.0007  0.0002
2 I V 45984.7098(0.0014) 0.0  0.0002 0.0003
Referenes: 1 photographi minima; 2 photoeletri minimum of 1984.
Figure 2. Behavior of the O   C residuals for NP Pav from formulae (1) and (2). Hollow irles stand
for primary minima, vertial bars are for errors
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the dispersion assoiated with eah minimum, the epoh numbers and the O C residuals
respet to (1). It was not possible to nd a ommon solution for both the photographi
and the photoeletri minima. The photographi and the 1984 photoeletri minima gives
the following formula:
Min I = HJD 2445984:7095 + 0:
d
6333894 E   1:
d
04 10
 9
 E
2
 0:0019  0:0000030  0:26 10
 9
(2)
whih is quadrati. This is shown in Table 2 that is similar to Table 1, where the O   C
and (O   C)
0
are the residuals respet to the linear and paraboli solution.
Although omparing the periods of the photographi solution (0:
d
6334113[27℄) with
that orresponding to the photoeletri solution (0:
d
63353658[20℄) the period varies and
the seond order term in (2) is not negligible, the large errors of the (O C)
0
values implies,
that the quadrati t seems to be not reliable (suggested by a referee). We onsider that
in a rst approximation the period has remained onstant during all the `history' of this
system. The formula (1) that is all photoeletri is to be used for derive new times of
minima. The O   C diagram is displayed in Figure 2.
The author would like to thank the sta and Diretor of CTIO for their hospitality.
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The rst known outburst of CI Aquilae was disovered on Heidelberg plates reorded
in June 1917 (Reinmuth 1925) and lassied as a possible nova by Durbek (1987). The
measured maximum of the outburst wasm
pg
 11
m
and thus rather low, but obviously the
real maximum has been missed. Williams (2000) found, that this nova outburst had been
reorded before on Harvard College Observatory patrol plates from 1917; he measured a
maximum of 8:
m
6.
On April 28, 2000 Takamizawa et al. (2000) disovered a probable nova in Aquila with
m
V
 10
m
whih seems to be idential with the 1917 nova. It reahed its peak in the
beginning of May at about 8:
m
7, whih is 7:
m
5 above the quiesent phase (Szkody 1994). If
no outbursts were missed between 1917 and 2000, CI Aql has the longest period (83 years)
of all reurrent novae so far known.
We obtained near infrared photometries of this objet using the DENIS instrument
(Ephtein et al. 1997) at the ESO 1-m telesope in La Silla in the period from May 10
(about 12 days after outburst) to July 1, 2000. The images were taken simultaneously in
all three bands Gunn-I (0.82 m), J (1.25 m) and K
s
(2.15 m). The exposure time of
eah image was 9 seonds in I and 11 seonds in J and K. Eah band was observed with
ve to seven images while moving the soure around in the eld of view. This was used to
eliminate errors due to loal ateld eets, and to be able to obtain the sky bakground
using the iso-airmass median sky ltering. Thus, the intrinsi noise within one set ould be
redued to 0:
m
01. The uxes of the nova and two nearby omparison stars were measured
using the SExtrator software (Bertin & Arnouts 1996). The magnitudes of the nova
were alulated relative to the two omparison stars, whih were then alibrated using
the DENIS online zero points. The dierene of the measured magnitudes of the two
omparison stars indiate the overall quality of the measurements. The errors are 0:
m
013
in I, 0:
m
031 in J and 0:
m
023 in K.
Fig. 1 shows the light urve of CI Aql (a) in 1917 as measured from photographi plates,
(b) in 2000 from visual data and () in 2000 from our NIR data, all in the same sale. In
eah of the three ases the absissa overs a range of 120 days. The light urve (b) ontains
mostly data ontributed to the AAVSO database by amateur astronomers (Mattei 2000).
The lled symbols are photometries obtained using CCDs, the open symbols are visual
estimates and an therefore ontain signiant errors. Espeially after the end of July
(MJD 51750), when the magnitude of the nova has fallen below 13
m
, there is a pretty
large straggling of the data. The light urve shows a rather slow deline ompared to
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Figure 1. The light urve of CI Aql (a) in 1917, (b) 2000 in the visual, () 2000 in near-infrared
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other reurrent novae (t
2
 25 days). The NIR deline is of about the same order as the
visual deline. On June 27 (MJD 51722) we took three sets of images in intervals of about
20 minutes, and we ould not nd any short-term variation with this period.
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Figure 2. The olor indies I   J and J  K of CI Aql between June 14 and July 4, 2000
While the nova gets bluer in I   J (Fig. 2), the reddening in J  K around June 25,
2000 (MJD 51720) may indiate the start of a dust formation episode. J  K was about
0:
m
36 on May 11/12. The derease in I   J is onsistent with a reovery from the 0:
m
7
dip in the visual (Fig. 1b) between MJD 51700 and 51720 aused by the formation of a
dust shell. The inrease of J   K may be a sign of the onset of the formation of very
hot dust partiles ausing the next dip in the visual light urve starting at MJD 51730.
Using typial dust formation radii of 10
11
m (Kimeswenger & Koller 2000), this gives an
estimate for the veloity of the dust drift of a few hundreds of km/s.
Furthermore, we obtained a omposite spetrum of CI Aql with the Innsbruk 60-m
telesope on May 14, 2000 (MJD 51679), about two weeks after the outburst of the nova
(marked with an arrow in Fig. 1b). We took two or three spetra of every region with
an exposure time of 1800 seonds eah. The spetrograph was used with a grating of
240 lines/mm, giving a resolution of about 2.4

A/pixel on the CCD. Dierent spetra of
the same region show no dierenes, whih indiates that the error is smaller than 10%
of the ontinuum. Therefore, the various features at the emission lines are real and not
aused by noise. The spetrum, shown in Fig. 3, shows a at ontinuum from 4000 to
9000

A and strong emission lines (1.5 to 9 times the ontinuum). The FWHM range
from 3400 km/s (in ase of H

) up to 7400 km/s (in ase of [NII℄). The emission line
proles vary signiantly between the dierent speies: the lines with higher veloities
are asymmetrial and show multiple peaks, the lines with lower veloities exhibit a single
asymmetri peak.
Aknowledgements: This work was supported by the FWF projet P11675-AST. We
thank the DENIS onsortium (PI N. Ephtein, Observatoire de la Co^te d'Azur, Nie)
for being able to do these additional observations. We have used data from the AAVSO
International Database, based on observations submitted to the AAVSO by variable star
observers worldwide.
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Figure 3. Composite spetrum of CI Aql taken on May 14, 2000
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Adelman & Albayrak (1997), Adelman, Cay, Cay & Koer (2000), Adelman, Yue &
Engin (2000) using the Hipparos photometry (ESA 1997) of the O, B, A, and F su-
pergiants in the Bright Star Catalogue, 5th edition (Hoeit & Warren 1991) and the
Supplement of the 4th edition (Hoeit et al. 1983), onrmed that the variability of
supergiants inrease with luminosity (Maeder 1980) and identied some apparently qui-
esent stars partiularly among those of luminosity lass II. To more ompletely examine
the domains of stellar variability, this study is being extended. Here I study the K0{K4
stars whih inlude BY Draonis stars, Cepheids, Algols,  Lyrae type binaries, rotating
ellipsoidal variables, FK Comae Berenies type variables, RS Canum Venatiorum stars,
slow irregular variables, RV Tauri stars, and semiregular variables as well as mirovari-
ables and many stars whih need additional observations to determine their variability
type as well as onstant stars.
Table 1 gives the mean amplitudes of various spetral types whih have at least 3
lass members. I exluded stars with spurious variability due to dupliity. These values
are indiative of the mean variability and useful for determining the relative variability
when omparing with other spetral types. For example, the luminosity lass II values are
similar to those for A and F II stars given by Adelman, Cay, Cay & Koer (2000). At the
top are supergiant lass averages. Maeder (1980)'s peak to peak V amplitudes are 0:
m
066
for K0{K9 Iab stars, 0:
m
028 for K0{K9 Ib stars, and 0:
m
028 for K0{K9 II stars, values in
good agreement for the luminosity II stars with poorer agreement for the remaining stars.
Table 2 (available eletronially from the IBVS Web-site as 4958-t2.txt and 4958-
t2.tex) lists the values for the individual stars inluding those whih were not used in
ompiling these values. It gives for eah star the HR Number (if any), Names (Bayer,
Flamsteed, and variable star designations), the V magnitude from the Bright Star Catalog
and its Supplement, the spetral type, the Hipparos number, the standard error (mag),
the amplitude (mag), and omments (type of variable and some NSV numbers if there
was not spae in the seond olumn). The Hipparos photometry does not onrm the
reported variability of some stars. In some ases this might indiate a hange in the stellar
behavior while in others it might reet the quality of the previous photometry.
Table 3 ontains seleted stars whose amplitudes of variability are signiantly larger
than those of stars with the same spetral types, usually a fator of two larger than the
type mean. Some are well-known variables. The K0{K4 stars are not partiularly variable.
There are a fair number of mirovariables. Among the supergiants some are denitely
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variable, but most luminosity lass II stars are about as variable as those of luminosity
lass III. The K4 Ib, II, and II{III lass stars appear to be slightly more variable than the
K0{K3 stars. Over time spans of longer than 3 years a larger fration of the stars may
well show variability. Still a fair perentage show amplitudes of 0:
m
01 and 0:
m
02 whih is
suggestive of onstany. The unresolved variables with amplitudes of order typially 0:
m
05
need additional photometry to determine their type of variability.
Table 1: The mean amplitudes of various types of K0{K4 stars
Spetral Classes Number Mean Amplitude (mag) Comment
K0Ib{K2Ib 12 0.129 0.328
11 0.035 0.009 without stars in Table 3
K2.5Ib{K4.5Ib 25 0.049 0.031
22 0.039 0.012 without stars in Table 3
K0Ib 3 0.590 0.970 aeted greatly by R Sl
K2Ib{II 4 0.035 0.013
K3Ib 11 0.040 0.012
K4Ib 3 0.057 0.038
K0II 9 0.019 0.006
K1II 10 0.024 0.012
K2II 12 0.026 0.008
K3II 16 0.027 0.012
K4II 3 0.043 0.006
K0II{III 23 0.026 0.009
K1{III 4 0.025 0.010
K2II{III 9 0.023 0.009
K3II{III 8 0.023 0.005
K4II{III 4 0.045 0.913
K0{III 11 0.018 0.008
K0III 327 0.025 0.015
K0.5III 31 0.024 0.009
K1{III 4 0.025 0.010
K1III 270 0.025 0.008
K1+III 7 0.020 0.010
K1.5III 23 0.023 0.010
K2{III 7 0.017 0.005
K2III 239 0.027 0.015
K2+III 3 0.017 0.006
K2.5III 50 0.024 0.007
K3{III 9 0.019 0.006
K3III 206 0.026 0.008
K3.5III 20 0.027 0.008
K4{III 4 0.025 0.006
K4III 152 0.029 0.010
K4.5III 15 0.031 0.007
K0III{IV 24 0.025 0.007
K1III{IV 17 0.026 0.011
K2III{IV 10 0.026 0.007
K0IV 33 0.025 0.007
K1IV 21 0.028 0.014
K0V 19 0.034 0.019
K1V 10 0.044 0.021
K2V 14 0.037 0.015
K3V 12 0.045 0.050
11 0.031 0.009 without BB Sl
K4V 4 0.040 0.014
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Table 3: Some stars with amplitudes dierent than stars of similar spetral type
Name
HD Spetral HIP SE Amp.
Comments
No. Type Number (mag) (mag)
QY Pup 63302 K1Ia{Iab 38031 0.0037 0.18 SRD
R Sl 173819 K0Ibp 92202 0.0417 1.17 RVA
BM So 160371 K2.5Ib 86527 0.0126 0.14 SRD
V340 Sge 185622 K4Ib 96688 0.0049 0.10 U
V809 Cas 219978 K4.5Ib 115141 0.0060 0.13 L
 And 4502 K1IIe 3693 0.0025 0.07 EB/GS
NSV 5068 95725 K1II 54024 0.0011 0.05
207119 K2.5II Ba0.2 107398 0.0019 0.05 U
NSV 6706 127753 K3II 71326 0.0020 0.05
16  Boo 124897 K1.5IIIFe-0.5 69673 0.0020 0.05 NSV 6603, U
14890 K2III 11121 0.0014 0.06 U
QU Gem 49500 K2III* 32743 0.0102 0.18 U
61026 K2III 36987 0.0012 0.05
EE UMa 99967 K2IIICN-1 56135 0.0020 0.09 P
128902 K2III 71568 0.0013 0.05 U
V350 La 213389 K2IIIe 111072 0.0047 0.13 ELL
68763 K3III: 40160 0.0018 0.05 U
43 Leo 89962 K3III 50851 0.0019 0.05
22 '
3
Cet 5437 K4III 4371 0.0015 0.05 MV
37171 K4III 26386 0.0021 0.06 U
V520 Car 93070 K4III 52468 0.0039 0.07 L
126307 K4III 70385 0.0053 0.08 I
161369 K4III 86713 0.0017 0.05 U
178717 K4III:Ba4 94103 0.0017 0.05 MV
V1762 Cyg 179094 K1IV 94013 0.0037 0.08 NSV 11775, RS
V1386 Ori 41593 K0Ve 28954 0.0022 0.06 U
DX Leo 82443 K0V 46843 0.0065 0.09 BY
V762 Cas 7389 K1V 5926 0.0048 0.10 SR
DE Boo 131511 K2V 72848 0.0019 0.07 U
BB Sl 9770 K3V 7372 0.0024 0.20 EA
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Reently (Adelman 2000) examined the Hipparos photometry (ESA 1997) of K0{K4
stars in the Bright Star Catalogue, 5th edition (Hoeit & Warren 1991) and the 4th
edition Supplement (Hoeit et al. 1983). Many were not partiularly variable. Here for
omparison I examine the K5{M stars whih inlude BY Draonis variables, elipsing
binaries, Algols, irregular variables, Miras, mirovariables, small amplitude red variables,
and semi-regular variables as well as many unsolved variables.
Table 1 presents the mean amplitudes of K5{M stars with 3 or more lass members.
Stars with spurious variability due to dupliity were omitted. Values are often realulated
omitting a star whih signiantly skews the average. Maeder (1980), who found that
supergiant variability inreases with luminosity, gave as mean values for V photometry
0:
m
213 for M0{M2 Iab stars, 0:
m
028 for K0{K9Ib stars, 0:
m
028 for K0{K9II stars, and 0:
m
113
for M0{M2Ib and II stars. The Hipparos average values are 0:
m
308 0:
m
148 for 10 M0{
M3Iab stars, 0:
m
202  0:
m
200 for 16 K5-M5Ib stars, and 0:
m
306  0:
m
512 (0:
m
208  0:
m
177
without a Mira variable) for 24(23) K5{M6II stars. The disrepanies most likely reet
the hoies of passbands and stars (see also Adelman 2000).
Exept for the K5II, K5III, K6III, and K7III stars, the mean amplitudes are usually
greater than those of K0{K4 stars whose values are typially of order 0:
m
02 to 0:
m
03. A
few exeptionally stable stars with standard errors  0:
m
006 and amplitudes  0:
m
02 are
the K5III stars HR 851, HR 2549, and HR 7541. The larger mean amplitudes were seen
also for some K4 spetral types. Almost all M luminosity I, II, and III stars are ertainly
variable. Many urrently unresolved variables with amplitudes of order 0:
m
05 require
further observation. For some stars, one an nd evidene for longer term variability
via omparison of the Hipparos magnitudes with the Bright Star Catalog (and other
published) V magnitudes. For example, VX Sgr and R Dra show large disrepanies
muh greater than produed by the use of dierent bandpasses.
Table 2 (available eletronially from the IBVS Web-site as 4959-t2.txt and 4959-
t2.tex) ontains the values for the stars whose averages appear in Table 1 as well as those
whih were not used in ompiling these values. Table 3 lists stars whose amplitudes of
variability are signiantly greater than those of other stars with similar spetral types;
usually at least twie those of the average amplitude of the lass. Although many have
been lassied, additional observations espeially of those whih are unresolved types are
desirable. No Miras are inluded as they are usually well-known stars.
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Table 1: The Mean Amplitudes of Various Types of K5 though M Stars.
Spetral Classes Number Mean Amplitude (mag)
K5Ib 5 0.060 0.029
K5II 3 0.033 0.006
M1II 3 0.083 0.083
M3II 5 0.146 0.111
M4II 4 0.302 0.131
M5II 4 1.012 1.046
3 0.493 0.156 without R Cen
M0II{III 4 0.060 0.000
M2II{III 3 0.110 0.096
M3II{III 4 0.170 0.075
K5III 169 0.035 0.026
K6III 5 0.034 0.005
K7III 9 0.034 0.014
K5{M0III 8 0.044 0.012
M0{III 4 0.042 0.032
3 0.027 0.000 without  Phe
M0III 73 0.050 0.059
72 0.043 0.021 without V341 Car
M0+III 3 0.043 0.006
M0.5III 7 0.053 0.014
M1III 86 0.062 0.044
M1.5III 11 0.058 0.031
M2III 94 0.083 0.100
M2.5III 10 0.394 1.000
9 0.078 0.041 without S Car
M3{III 6 0.107 0.048
M3III 75 0.143 0.181
74 0.126 0.097 without X Mon
M3+III 3 0.070 0.000
M3.5III 11 0.130 0.008
M4III 69 0.314 0.718
67 0.193 0.120 without R Tri & T UMa
M4+III 3 0.140 0.010
M4.5III 11 0.528 0.992
10 0.235 0.206 without R Vir
M5 III 35 0.433 0.661
34 0.328 0.235 without R Dra
M6III 16 1.042 1.244
13 0.478 0.272 with 3 Mira variables
M6.5III 3 2.733 2.207 inludes 2 Mira variables
M7III 15 3.121 1.411 inludes 12 Mira variables
K5V 3 0.247 0.375 61 Cyg A large ontributor
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Table 3: Some stars with amplitudes dierent than stars of similar spetral type
Name
HD Spetral HIP SE Amp.
Comments
No. Type Number (mag) (mag)
VX Sgr 165674 M4Iae 88838 0.0643 1.31 SRC
TV Gem 42475 M0{1Iab 29416 0.0131 0.61 SRC

1
Her 156014 M5Ib{II 84345 0.0189 0.40 SRC
V959 Her 159968 M1II 86153 0.0083 0.18 SR
CI Boo 126009 M3II 70236 0.0064 0.34 LB
BO Mus 109372 M4II 61404 0.0125 0.43 LB
V2093 Cyg 187880 M4IIb 97651 0.0168 0.40 L
XY Lyr 172380 M4.5{M5+II 91373 0.0262 0.47 LC
T Cet 1760 M5IIe 1728 0.0334 0.66 SR
SV Crv 111499 M5II 62611 0.0288 0.47 SRB
AF Col 42682 M2II{III 29263 0.0059 0.22 U
33872 K5III 24189 0.0017 0.07 U
39853 K5III 27938 0.0016 0.06 U
V448 Car 49877 K5III 32531 0.0153 0.20 SR
95314 K5III 53778 0.0014 0.06 U
QT Hya 99712 K5III: 55953 0.0048 0.09 SR
V918 Cen 102461 K5III 57512 0.0022 0.07 SR
AW CVn 120933 K5III 67665 0.0042 0.12 SR
CW CVn 121212 K5III 67803 0.0085 0.26 SR
159881 K5III 86317 0.0019 0.08 U
 Phe 9053 M0-IIIa 6867 0.0041 0.09 SR
CF Cet 402 M0III 696 0.0062 0.16 SR
BI Sl 9692 M0III 7330 0.0021 0.09 U
69  Gem 60522 M0III{IIIb 36962 0.0023 0.08 U
62689 M0III 36982 0.0021 0.08 U
V341 Car 65750 M0III 38834 0.0292 0.52 L
91056 M0III 51313 0.0032 0.08 L
NSV 7351 142804 M0III 78120 0.0037 0.09 I
RV Cae 28552 M1III 20856 0.0049 0.12 NSV 1615, I
SW Col 35515 M1III 25194 0.0057 0.33 LB:
SX Col 46431 M1III 31099 0.0054 0.12 L
V436 Pup 70946 M1III 41107 0.0021 0.12 NSV 4056, I
V914 Cen 101541 M1III 56970 0.0030 0.13 NSV 5289, I
DX Boo 127093 M1III 70800 0.0058 0.11 I
V854 Ara 155035 M1{2III 84105 0.0028 0.12 I
AW Phe 9184 M2III 6952 0.0089 0.21 SR
V805 Cas 21179 M2III 16319 0.0052 0.21 SR
WW Pi 35158 M2III 24943 0.0181 0.60 NSV 1946, SR
NO Aur 37536 M2IIIS 26718 0.0111 0.17 L
EM Leo 85162 M2III 48292 0.0058 0.21 I
FR Cam 104216 M2III 58545 0.0071 0.21 L
RY UMa 107397 M2IIIe 60180 0.0413 0.79 SRB
OW Ser 137570 M2III 75584 0.0104 0.15 NSV 7079, I
 Lib 133216 M3{III 73714 0.0100 0.17 SR
V1472 Aql 190658 M2.5III 98954 0.0138 0.18 SR
47 TV Ps 2411 M3III 2219 0.0146 0.40 SR
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Table 3 (ont.)
Name
HD Spetral HIP SE Amp.
Comments
No. Type Number (mag) (mag)
15 Tri 16058 M3IIIa 12086 0.0091 0.57 NSV 866, L
 Gem 42995 M3III 29655 0.0053 0.23 SRA+E
X Mon 51478 M3IIIe 33441 0.0647 1.45 SRA
27 BP Cn 71250 M3III 41400 0.0084 0.21 SR
GK Com 104207 M3III 58519 0.0049 0.20 I
V768 Cen 130328 M3III 72432 0.0195 0.25 SRB
GG Lib 138344 M3III 76075 0.0138 0.23 SR
IQ Aqr 198272 M3III 102770 0.0077 0.56 NSV 13326, SR
V414 Cep 197939 M3III 102358 0.0100 0.23 SR
92  Aqr 219576 M3III 114939 0.0153 0.21 L
LY Ser 139608 M3/4III 76573 0.0071 0.36 LB:
Z Eri 17491 M4III 13064 0.0100 0.46 SRB
AK Hya 73844 M4III 42502 0.0339 0.68 SRB
CG UMa 80390 M4IIIa 45915 0.0104 0.36 LB
TV UMa 102159 M4III 57362 0.0281 0.38 SRB
V335 Hya 106198 M4III 59588 0.0101 0.51 NSV 5503, I
FP Vir 118289 M4III 66345 0.0177 0.51 SRB
V3879 Sgr 172816 M4III 91781 0.0140 0.39 SRB
HD Peg 207932 M4III 107956 0.0161 0.38 LB
ST UMa 99592 M4/5III 55936 0.0176 0.60 SRB
L
2
Pup 56096 M5IIIe 34922 0.0356 0.86 SRB
GO Vel 73588 M5III 42315 0.0332 0.83 SR
V744 Cen 118767 M5III 66666 0.0134 0.98 SRB
FY Lib 132112 M5III 73213 0.0145 0.50 SRB
V2113 Oph 156860 M5IIIab 84780 0.0114 0.51 SR:
W Cyg 205730 M5IIIae 106642 0.0417 0.85 SRB
RX Lep 33664 M6III 24169 0.0287 0.59 SRB
S Lep 41698 M6III 28874 0.0260 0.79 SRB
RS Cn 78712 M6IIIase 45058 0.0267 0.93 SRC
EU Del 196610 M6III 101810 0.0227 0.45 SRB
S Phe 224583 M6IIIe 118249 0.0420 1.01 SRB
61 Cyg A 201091 K5V 104214 0.0259 0.68 V1803 Cyg, BY
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Izmir, Turkey
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Name of the objet:
FK Com = BD+24
Æ
2592 = HD 117555
Equatorial oordinates: Equinox:
R.A.= 13
h
30
m
46:
s
80 DEC.= 24
Æ
13:
0
96 2000
Observatory and telesope:
Ege University Observatory, 48-m Cassegrain telesope
Detetor: Hamamatsu, R4457 (PMT)
Filter(s): B, V and R lters of Johnson UBV R system
Comparison star(s): BD+24
Æ
2593
Chek star(s): BD+25
Æ
2643
Availability of the data:
Upon request
Type of variability: FK
Remarks:
The 2000 observations of FK Com were arried out between February 07 and June
27, 2000. 212 data points in eah lter were obtained during 15 nights. The light
elements are taken from Jetsu et al. (1993). The mean light and olour urves
obtained in three olors (B, V , R) are shown in Figure 1. Cirles and squares
represent the nightly means obtained between February 7 and June 7, 2000, and
between June 16 and June 27, 2000, respetively. As it an be seen from Figure 1,
the minimum of the light urve obtained in V lter was shifted from phase 0.81 to
phase 0.66 (about 54
Æ
in the longitude). At the same time, the amplitude of the
V -light urve hanged; it inreased from 0:
m
11 to 0:
m
15 in V band. In Figure 2 the
olour index variations obtained in the olour indies B V and V  R are shown.
The symbols are the same as in Figure 1. While the shift of the minimum of the
wave-like distortion on the light urve of FK Com is obvious, it is not possible to
see this behaviour on the olour index urves.
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Figure 1. The B, V , R light urves obtained
in 2000 of FK Com
Figure 2. The B V and V  R olour urves
obtained in 2000 of FK Com
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NEW TIMES OF MINIMA AND LIGHT ELEMENTS OF KR CYGNI
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Name of the objet:
KR Cyg = BD+30
Æ
3915 = HD 333645
Equatorial oordinates: Equinox:
R.A.= 20
h
09
m
05:
s
60 DEC.= +30
Æ
33
0
01:
00
3 2000
Observatory and telesope:
Ege University Observatory, 48-m Cassegrain telesope
Detetor: Hamamatsu, R 4457 (PMT)
Filter(s): Johnson B and V
Comparison star(s): BD+29
Æ
3910 = HD 191398
Chek star(s): BD+29
Æ
3915 = HD 333664
Transformed to a standard system: No
Figure 1. Dierential B and V light urves of KR Cyg. The value of 0:
m
3 was added to V magnitudes
in order to plot the urves detahed
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Availability of the data:
Upon request
Type of variability: EB
Remarks:
KR Cyg is an EB type elipsing binary whih was disovered by Shneller (1931).
The spetral type of the system is given as A2V by Kholopov et al. (1985). Vetes-
nik (1965) observed the system photoeletrially and obtained its light urves in
B and V lters. Wilson and Rafert (1980) modelled the light urves and obtained
the geometri and physial parameters of the system. The star was observed pho-
toeletrially at Ege University Observatory on 21 nights during the observational
seasons of 1999 and 2000. During the observations four primary and four seondary
minima were obtained. The times of minima alulated with the method of Kwee
and van Woerden (1956) are given in Table 1, together with their minimum types,
lters and observers.
Table 1
Min HJD (2400000+) Type Filter Observer(s)
51363.4866 I BV Es, De
51429.4095 I BV Es
51454.3437 II BV Es, De
51691.4093 I BV Es, De
51718.4518 I BV Es, Boy
51721.4147 II BV Es, De
51726.4804 II BV Es, Va, Boy
51737.4680 II BV Es, Va
Es: Esin Sipahi, Va: Varol Keskin,
De: Ahmet Devlen, Boy: Bulent Yasarsoy
The new light elements are:
Min I = JD
Hel
2451363:4875 + 0:
d
8451572 E:
 4  13
In these light elements, the epoh was hosen as the best time of minimum obtained
and the period was taken from Kholopov et al. (1985). The new light urves of
KR Cygni are shown in Figure 1. The phases in Figure 1 were alulated with
the new light elements. The light urves of KR Cyg show a deep primary and
shallower seondary minimum. Their amplitudes are about 0.877, 0.830 at the
primary, 0.196, 0.195 at the seondary minimum in B and V light, respetively.
The system is redder at the primary minimum whih implies that the spetral type
of the seondary is later than the primary.
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NEW CCD OBSERVATIONS OF UU SAGITTAE AND V477 LYRAE
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Guest Observer at Konkoly Observatory
Elipsing binary entral stars of planetary nebulae form a rare lass of variable stars
whih are key objets in determining absolute parameters of entral ompat systems
through light urve modelling. There are only eight suh objets listed in the latest
atalogue of atalysmi binaries, LMXBs and related objets (Ritter & Kolb 1998) and
only two of them, UU Sge (entral star of Abell 63) and V477 Lyr (Abell 46) have detailed
analyses in the literature. Earlier photometri studies of these stars raised the possibility
of period hanges that an be attributed to either mass-losing proesses or other kind
of interation between the omponents (UU Sge | Pollao & Bell 1993, V477 Lyr |
Pollao & Bell 1994). The main aim of this note is to present new observations whih
reveal the reent behaviour of the orbital periods.
Unltered CCD photometry was arried out on 5 nights in August, 2000 at the Piszkes-
tet}o Station of the Konkoly Observatory. The main reason for doing unltered observa-
tions is the relative faintness of the observed stars (V
max
= 14:
m
7 for UU Sge, V
max
= 15:
m
1
for V477 Lyr). The applied instrument was the 60/90/180-m Shmidt telesope equipped
with a Photometris AT200 CCD amera (1536 1024 pixels, KAF-1600 hip with UV-
oating). The eld of view is 29
0
 18
0
yielding an angular resolution of 1:
00
1/pixel. The
exposure times varied from 60 se to 180 se depending on the atual weather ondi-
tions and target brightness. The image redution performed with the standard tasks in
IRAF inluded at-elding with a master frame formed from several individual exposures
taken during the evening twilight. Dierential aperture photometry was made with the
IRAF/APPHOT pakage. In both ases we hose two nearby eld stars at similar bright-
nesses as omparison and hek stars. Their magnitude dierenes were used to estimate
the photometri auray whih is about 0:01{0.03 mag, the latter value being typi-
al during the primary minima (e.g., UU Sge was only barely detetable in the primary
minimum, see below). Individual data are available upon request from the rst author.
UU Sagittae
This star was observed on all of the ve nights (August 3/4, 4/5, 7/8, 8/9 and 9/10)
by obtaining 174 individual CCD frames. There is an optial ompanion (V = 15:
m
87) at
a distane of 2:
00
8 toward PA 92
Æ
(Ciardullo et al. 1999) whih strongly redues the elipse
depth when inluding its ontribution. Sine our image sale (1:
00
1/pixel) prevented an
appropriate removing of the seond light of optial ompanion, we applied an aperture
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photometry that inluded both stars. The redued unltered elipse depth was found
to be 0:
m
9. The light urve exhibits a strong reetion eet with an amplitude of 0:
m
3
(Fig. 1, left panel).
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Figure 1. Left: the phase diagram of UU Sge with the adopted ephemeris. Right: The O   C diagram
of UU Sge. The solid line shows the linear t, while the dotted line orresponds to the zero level.
We have tried to separate the eet of the optial ompanion by measuring its bright-
ness relative to the hosen omparison stars during the primary minimum, when UU Sge
has a minimal ontribution. By hoosing an aperture radius of 2 pixels we ould exlude
UU Sge's light and we alulated the unltered magnitude dierenes between the om-
parison stars and optial ompanion. This value was taken when orreting the ombined
dierential magnitudes using larger aperture. After the seond light removal we obtained
a orreted light urve with an elipse depth of 4:5  0:3 mag whih is lose to the real
value (Bell et al. 1994 reported V = 4:05 0:06 mag with the 4.2-m William Hershel
Telesope). This orretion illustrates the denite detetion of UU Sge even in the primary
minimum (V
min
= 19:20 0:07 mag, Bell et al. 1994). The satter of the orreted light
urve disabled the aurate elipse timing. Fortunately, the primary minimum shows a
quite symmetri light urve, thus the diret measurements ould be used for determining
epohs of minimum.
Three new times of minimum were obtained by determining the midpoints of several
(2-3) hords taken a few tenth of a magnitude above the bottom part of the light urve
(Table 1). The estimated timing auray is about 0.0005{0.0007 days (the rst epoh has
larger unertainty beause of the partial overage). These times of minima were added
to the published values olleted by Pollao & Bell (1993), while a further epoh was
presented by Bell et al. (1994). The nal sample ontains 33 individual epohs whih
were used to alulate the O C diagram overing 76 years. The used ephemeris was the
following (Pollao & Bell 1993):
HJD(Min I) = 2448133:40747 + 0:465069102 E:
Early data are photographi, thus their lower auray is the main reason for the
onsiderable satter of the rst part of the diagram. The general appearane suggests a
slightly larger, but most likely onstant period whih was determined by a least-squares
linear t of the O   C values. The tted slope is (1:05  0:49)  10
 7
resulting in a
orreted period of 0.46506921(5) days. This is a little longer period than that of by Bell
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Table 1: New times of minima (Hel. JD  2400000). O C values were alulated with the ephemerides
given in Pollao & Bell (1993) | UU Sge, and Pollao & Bell (1994) | V477 Lyr.
Hel. JD E O   C
UU Sge 51760.4835: 7799 0.0021
51761.4120 7801 0.0005
51766.5285 7812 0.0012
V477 Lyr 51764.5163 7693  0.0002
51765.4605 7695 0.0005
51766.4038 7697 0.0004
et al. (1994), however, the dierene is very lose to the detetion limit. Therefore, we
onlude, that our new ephemeris
HJD(Min I) = 2451766:5285 + 0:46506921 E
is a marginally improved one allowing aurate phase preditions for the follow-up obser-
vations.
V477 Lyrae
V477 Lyrae (V
max
= 15:
m
1, V = 1:
m
5, P = 0:
d
4717) was observed on three subsequent
nights (August 7/8, 8/9 and 9/10), thus only partial phase overage ould be obtained.
Although V477 Lyr is similar to UU Sge, there are muh less observations in the literature
as for UU Sge. The most striking feature of the light urve is the strong reetion
eet with an amplitude up to 0:
m
5 (see left panel in Fig. 2). Pollao & Bell (1994)
presented the rst full light-urve analysis for V477 Lyr onluding that Abell 46 may be
an example of a `lazy PN' (the entral star is visually bright whilst the nebula itself has
a low surfae brightness), while the seondary omponent is oversized for its mass. There
are 12 published epohs of minimum whih were listed by Pollao & Bell (1994). Sine
then there were no new observations on this star.
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Figure 2. Left: the phase diagram of V477 Lyr with the adopted ephemeris. Data obtained on the rst
night were exluded beause of larger satter aused by the unfavorable weather onditions. Right: The
O   C diagram of V477 Lyr. Obviously inaurate photographi data were exluded, while the dotted
line orresponds to the zero level.
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Our observations resulted in three new times of minima (Table 1) whih were deter-
mined by tting low-order polynomials to the lowest part of the individual light urves.
Sine the primary minimum is only partial, the timing is more aurate than in the ase
of UU Sge, with an estimated auray of 0.0003 days. The O C diagram was alulated
with the ephemeris in Pollao & Bell (1994):
HJD(Min I) = 2448135:50446 + 0:47172909 E:
As an be seen in the right panel of Fig. 2, there is no signiant variation in the
O C diagram, whih orresponds to a stable period over 40000 yles (about 50 years).
A formal linear t gives a slope of ( 1:1  1:1)  10
 7
suggesting a relative stability of
the period P=P  1:110
 7
=0:4717  210
 7
. Therefore, we onlude that no period
hange an be deteted using the presently available data and follow-up observations an
be planned with the ited ephemeris.
This researh was supported by the \Bolyai Janos" Researh Sholarship of LLK from
the Hungarian Aademy of Sienes, Hungarian OTKA Grant #T032258 and Szeged
Observatory Foundation. The observations were aquired during the ourse of Summer
Training Programme for students of astronomy at University of Szeged. The warm hos-
pitality of the sta of the Konkoly Observatory and their provision of telesope time is
gratefully aknowledged. The NASA ADS Abstrat Servie was used to aess data and
referenes. This researh has made use of Simbad Database operated at CDS, Strasbourg,
Frane.
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P CYGNI IN 1987{1993
ZSOLDOS, E.
Konkoly Observatory, Budapest, P.O. Box 67, 1525 Hungary, email: zsoldoskonkoly.hu
P Cygni is a B1 Ia
+
hypergiant in the Cyg OB1 assoiation. It is one of the oldest
known variable stars, in fat seond only after Mira Ceti. It was disovered during an
S Dor-type outburst in 1600. The star spent the following deades showing violent be-
haviour, but reahed a quiet state by around 1700 whih is still in eet today (de Groot
1986).
P Cygni has been onsidered to be without any appreiable variation for a long time.
Consequently, it was observed unfrequently (a good listing of early observations is given
by Muller & Hartwig 1920), the rst systemati photoeletri observations began only in
the late 1930's in Abastumani. The Abastumani observers later lassied P Cygni as a W
UMa-type elipsing binary (Kharadze & Magalashvili 1967), though further observations
did not onrm it (Alexander & Wallerstein 1967).
Pery was the rst to start a long-term ampaign of P Cygni observations (Pery &
Welh 1983, Pery et al. 1988, 1996). His results showed that the star varied irregularly
on time-sales from a few days to a few months, while the olour variations were smaller
and apparently independent of the V light urve.
Here I present observations of the star made with the 50-m telesope of Konkoly
Observatory in Piszkestet}o (1987{88) and with the 60-m telesope in Budapest (1991{
93). The observing irumstanes were the same as mentioned in previous papers (Zsoldos
1993, 1995). I used 36 Cygni as omparison star (V = 5:58, B V = 0:06, U B = 0:00).
The observations are given in Table 1 and Fig. 1.
The small number of observations preludes the possibility of a thorough period anal-
ysis. One an, however, onrm the onlusions of Pery et al. (1988): the time-sales
vary between 20 and 200 days. The most probable yle lengths in the given data set
are P
1
= 26:
d
7 and P
2
= 218:
d
8. These values remain the same if we inlude further
observations of Markova & Tomov (1998).
The olour variations are on a smaller sale than the light variation, also onrming
earlier results. It seems from Fig. 1, that, at least in the ase of the longer yle, the
light and olour urves are antiparallel. This is what one would expet from non-radial
pulsations (supposing that the ause of the variation is pulsation). The long yle lengths
(between 20
d
and 200
d
) also favour non-radial pulsation (Lovy et al. 1984).
Israelian et al. (1996) disussed the possible | if any | onnetion between the shell
ejetions observed in P Cygni and the light variations. They seem to have found some
indiation that shell ejetions were followed by an inrease in visual brightness.
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Table 1: Photometry of P Cygni
J.D. V B   V U  B
2446925.571 4.821 0.379  0.707
6966.475 4.787 0.394  0.712
6983.467 4.851 0.389  0.695
6984.465 4.842 0.382  0.697
6985.389 4.823 0.387  0.689
6997.452 4.793 0.393  0.692
7016.362 4.812 0.389  0.707
7018.445 4.825 0.390  0.707
7019.387 4.824 0.391  0.697
7030.385 4.818 0.399  0.696
7032.377 4.847 0.401  0.712
7060.316 4.827 0.391  0.682
7062.329 4.847 0.401  0.694
7098.241 4.875 0.375  0.696
7335.490 4.740 0.413  0.626
7349.454 4.789 0.405  0.624
7372.442 4.780 0.410  0.612
7374.397 4.801 0.417  0.611
7406.356 4.754 0.405  0.647
7408.365 4.774 0.403  0.635
7433.281 4.831 0.395  0.639
7446.299 4.872 0.402  0.619
8410.492 4.819 0.402  0.634
8417.528 4.844 0.394  0.608
8433.528 4.836 0.383  0.606
8475.518 4.782 0.406  0.674
8477.521 4.793 0.390  0.655
8485.441 4.800 0.396  0.686
8534.310 4.824 0.377  0.682
8557.281 4.876 0.371  0.654
8573.269 4.846 0.375  0.673
8813.504 4.838 0.382  0.697
8853.410 4.822 0.395  0.678
8859.349 4.857 0.380  0.682
8897.314 4.755 0.416  0.684
8936.242 4.829 0.388  0.707
2449254.346 4.801 0.392  0.686
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Figure 1. The light and olour urves of P Cygni.
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Figure 2. The onnetion of light urve and shell ejetions. The lower part is the light urve, the
upper part is the veloity variations of Feii lines.
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Sine my observations over a longer time, it seems worth omparing the light urve
with the radial veloities of the various shells. Figure 2 shows the light urve (my obser-
vations from Pery at al. (1988) and from Table 1 of the present paper) and the radial
veloity variations of the absorption omponents of Feii lines from Table V of Israelian et
al. (1996).
Figure 2 shows the possibility of the onnetion. The ejetion of a shell roughly o-
inides with the asending branh of a wave on the light urve. The harateristi time
sales also support this onnetion: they are about 200 days for the ejetions, 219 days
for the light urve, respetively. It must be noted here, however, that Stahl et al. (1994)
did not nd any orrelation between radial veloity and light urve.
It is lear that there is still a need for more photometry of P Cygni. A longer, ontinuous
light urve would help to deide if the onnetion shown in Fig. 2 is real or oinidental.
Part of this work has been supported by the grant OTKA T{024022.
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THREE DELTA SCUTI STARS IN THE OLD OPEN CLUSTER NGC2506
KIM, SEUNG-LEE; CHUN, MOO-YOUNG
Korea Astronomy Observatory, Taejon, 305-348, Korea (e-mail: slkimkao.re.kr, myhunboao.re.kr)
During our observational survey to searh for low-amplitude pulsating stars (e.g., Æ
Suti stars and  Dor stars) in open lusters, we disovered three new Æ Suti type
variable stars in a eld of the old open luster NGC 2506. Kaluzny & Shara (1988) also
monitored stars in a wider area of the luster than our observation but found no variable
stars, probably due to their limited data sets (only nine exposures for three nights).
Time-series V CCD photometry was performed for ten nights from Deember 11th,
1996 to Marh 5th, 1997. The observations were done with a SITe 1024 CCD amera
attahed to the 1.8-m telesope at Bohyunsan Optial Astronomy Observatory (BOAO).
Field of view of a CCD image is 5:
0
85:
0
8 at f=8 Cassegrain fous of the telesope. Typial
photometri seeing was less than 2:
00
0. We also arried out UBVI photometry to study
physial properties of variable stars in the luster (Kim et al. 2000 for detailed results).
Data analyses suh as CCD image proess, PSF (Point Spread Funtion) photometry
and the ensemble normalization, have been arried out by the methods desribed by Kim
et al. (1999). We examined light variations of 590 stars in the observed eld using 304
CCD frames and found three new pulsating stars. Finding hart of these new pulsating
stars is shown in Figure 1.
Power spetra and light urves are displayed in Figures 2 and 3, respetively. Eah
pulsating star has a dominant frequeny. Three pulsating stars are loated within the
Æ Suti instability strip in the olor-magnitude diagram (Figure 4). It should be noted
that V1, a probable luster member dedued from the membership probability (Mermilliod
1992), is loated at a bluer and brighter region than the main-sequene turn-o point of
the luster ; i.e., it might be identied as a pulsating blue straggler star.
Observational parameters of the three new Æ Suti stars are summarized in Table 1.
Two B and V deep-exposured data were used to estimate the olor index. Photometri
errors are less than 0:
m
01.
Table 1: Observational parameters of the new Æ Suti type variable stars
ID
1
RA
2000
1
DEC
2000
1
V
2
B   V
2
Period Epoh
3
V P

1
V1 5462 7
h
59
m
58:
s
1  10
Æ
45
0
55
00
13:
m
69 0:
m
21 0:
d
0678 431.242  0:
m
03 0.71
V2 5467 7
h
59
m
53:
s
6  10
Æ
45
0
49
00
14:
m
50 0:
m
29 0:
d
0921 430.209  0:
m
17 0.91
V3 5589 7
h
59
m
57:
s
8  10
Æ
47
0
21
00
14:
m
75 0:
m
35 0:
d
0815 513.082  0:
m
11 0.00
1
Identiation, oordinates and membership probability (Mermilliod 1992)
2
Photometri data from Kim et al. (2000)
3
Epoh at maximum brightness (H.J.D.  2450000:0)
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Figure 1. Observed CCD eld (5:
0
8 5:
0
8) of the open luster NGC 2506. Three variable stars
disovered in this study are represented by open irles. North is up and east is to the left
Figure 2. Power spetra of the three variable stars. The spetral window is shown in the top panel.
The dominant frequeny is 14.742 /d for V1, 10.854 /d for V2 and 12.264 /d for V3
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Figure 3. Light urves of the three pulsating stars. Data points are dierently marked for eah
observing night. Typial observation errors are represented by error bars
Figure 4. Positions of pulsating stars in the olor{magnitude diagram of NGC 2506, using photometri
data by Kim et al. (2000). Thik and thin lines denote an empirial ZAMS (Sung & Bessell 1999) and a
theoretial isohrone (Girardi et al. 2000), respetively. Thik solid bars, nearly perpendiular to the
ZAMS, represent Æ Suti instability strip (Breger 1979). The pulsating stars are marked by star
symbols. We adopted the reddening of E(B   V ) = 0:04, distane modulus of (V  M
V
)
Æ
= 12:5 and
age of log t = 9:25 (Kim et al. 2000)
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CCD LIGHT CURVES OF ROTSE1 VARIABLES, I:
GSC3099.905 HERCULIS
BL

ATTLER, E.
1
; DIETHELM, R.
2
1
BBSAG, Shlusselaher 1, CH-8636 Wald, Switzerland; e-mail: blaettler-waldbluewin.h
2
BBSAG, Rennweg 1, CH-4118 Rodersdorf, Switzerland; e-mail: diethelmastro.unibas.h
Name of the objet:
GSC3099.905 = ROTSE1 173454.24+441152.2
Equatorial oordinates: Equinox:
R.A.= 17
h
34
m
54.24
s
DEC.= +44
Æ
11
0
52.2
00
2000.0
Observatory and telesope:
Private observatory Shlusselaher, Wald, 0.15-m refrator
Detetor: SBIG ST-7 CCD amera
Filter(s): None
Comparison star(s): GSC3099.933
Chek star(s): GSC3099.1019
Availability of the data:
Upon request from diethelmastro.unibas.h
Type of variability: EW
Remarks:
As a byprodut of the ROTSE1 CCD survey, a large number of new variables have
been disovered (Akerlof et al., 2000). In a series of papers, we report unltered
CCD observations for some of the lose binary systems (type EW and E) in the
list of Akerlof et al. (2000). GSC3099.905 was observed with our CCD equipment
as speied above during 5 nights between JD2451746 and JD2451781. A total of
143 CCD frames were measured and Figure 1 shows these observations folded with
the elements
JD(min; hel) = 2451746:4772(5) + 0:2514358(20) E:
These elements of variation are dedued from a linear t to the newly deter-
mined normal minima from the ROTSE1 data (JDH2451305.7095(2), primary;
JDH2451311.8712(4), seondary) as well as the 8 minima (5 primary, 3 seondary)
published in BBSAG Bulletin 123.
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Figure 1. CCD light urve (without lter) of GSC3099.905
Aknowledgements:
This researh made use of the Simbad data base, operated at CDS, Strasbourg,
Frane.
Referen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CCD LIGHT CURVES OF ROTSE1 VARIABLES, II:
GSC3100.1616 HERCULIS
BL

ATTLER, E.
1
; DIETHELM, R.
2
1
BBSAG, Shlusselaher 1, CH-8636 Wald, Switzerland; e-mail: blaettler-waldbluewin.h
2
BBSAG, Rennweg 1, CH-4118 Rodersdorf, Switzerland; e-mail: diethelmastro.unibas.h
Name of the objet:
GSC3100.1616 = ROTSE1 174311.02+432709.0
Equatorial oordinates: Equinox:
R.A.= 17
h
43
m
11.02
s
DEC.= +43
Æ
27
0
09.0
00
2000.0
Observatory and telesope:
Private observatory Shlusselaher, Wald, 0.15-m refrator
Detetor: SBIG ST-7 CCD amera
Filter(s): None
Comparison star(s): GSC3100.1679
Chek star(s): GSC3100.1797
Availability of the data:
Upon request from diethelmastro.unibas.h
Type of variability: EW
Remarks:
As a byprodut of the ROTSE1 CCD survey, a large number of new variables have
been disovered (Akerlof et al., 2000). In a series of papers, we report unltered
CCD observations for some of the lose binary systems (type EW and E) in the
list of Akerlof et al. (2000). GSC3100.1616 was observed with our CCD equipment
as speied above during 5 nights between JD2451746 and JD2451781. A total of
158 CCD frames were measured and Figure 1 shows these observations folded with
the elements
JD(min; hel) = 2451746:4139(6) + 0:2581094(25) E:
These elements of variation are dedued from a linear t to the newly deter-
mined normal minima from the ROTSE1 data (JDH2451286.8514(2), seondary(?);
JDH2451310.7238(6), primary(?)) as well as the 8 minima (3 primary, 5 seondary)
published in BBSAG Bulletin 123. Beause of the unertainty in the yle ount
sine the ROTSE1 data, the elements given above are in need of aÆrmation.
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Figure 1. CCD light urve (without lter) of GSC3100.1616
Aknowledgements:
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h made use of the Simbad data base, operated at CDS, Strasbourg,
Frane.
Referen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CCD TIMES OF MINIMA OF ECLIPSING BINARY SYSTEMS
B

IR

O, IMRE BARNA
1;2
; BORKOVITS, TAM

AS
1
1
Baja Astronomial Observatory of Bas-Kiskun County, Baja, Szegedi ut, P.O. Box 766, H{6500 Hungary
e-mail: barnaeletra.bajaobs.hu
2
Guest observer at Instituto de Astrofsia de Canarias (Spain)
We present CCD photometri minima observations of 22 elipsing binary systems.
Most of them are possible triple systems, or binaries having eentri orbits, seleted
from Borkovits & Hegedus (1996), or from the listing of Hegedus (1988). Some minima
observations (e.g. IM Aurigae, GSC 3822 1056) are part of omplete light urve overages.
Most of the measurements were arried out at Baja Astronomial Observatory with
three dierent CCD ameras, mounted on the 20-inh f=8:4 Rithey{Chretien telesope.
These were an SBIG ST-6 (referred as ST6 in the 7th olumn of Table I), an SBIG ST-7
(ST7), and an Apogee AP-7 (AP7). The rst minima observations of the newly disovered
variable GSC 3822 1056 were arried out at Observatorio del Teide (Tenerife, Spain) using
the IAC80 (0.8-m f=11:3 Cassegrain) telesope and a Wright Instruments (WRI) amera
in 1997.
Redution of the CCD frames was made with a ustomly developed IRAF
1
pakage.
The minima times were omputed with paraboli tting, and in some ases with linearized
Pogson-method.
Table 1 presents the derived minima times. The ontents of the rst two olumns are
self-explanatory. The error in the last digit appears in the third olumn. In the fourth
olumn the types of minima are marked (I for primary, and II for seondary). The olumns
from fth to seventh desribe the lters used (if any), the rst three letters of the observers'
names (Br = I.B. Bro, Bor = T. Borkovits) and the odes of the instrumentation. The
last olumn ontains the omparisons used, identied by their HD, GSC or SAO numbers.
1
IRAF is distributed by the National Optial Astronomial Observatories, operated by the Assoiation of the Universities
for Researh in Astronomy, in., under ooperative agreement with the National Siene Foundation
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Table
Star
Min. HJD Error Min.
Filter
Obs.'s
Instr. Comp.
2400000+  type name
RT And 51021.4303 3 II V Br ST7 HD 218915
51463.2480 1 I - Bor ST6 HD 236062
51463.5634 7 II - Bor ST6 "
AB And 51716.4610 1 I - Bor AP7 2763-0878
OO Aql 51380.5004 1 II - Br AP7 1058-0689
51679.5093 3 II - Bor AP7 "
HP Aur 51080.5584 1 II R Br ST7 2401-1128
51124.6623 3 II R Br ST7 "
51196.5140 1 I V Br ST7 "
IM Aur 51568.390 1 II V Bor ST7 3358-1208
51576.4930 3 I R Bor ST7 "
51593.331 1 II V Br ST7 "
51593.333 1 II B Br ST7 "
51593.333 1 II R Br ST7 "
51596.4493 6 I R Bor ST7 "
51601.4389 2 I R Bor ST7 "
51603.3087 5 II V Br ST7 "
51611.4166 3 I V Br+Bor ST7 "
51611.4171 1 I R Br+Bor ST7 "
51611.4174 8 I B Br+Bor ST7 "
51808.4836 1 I - Br AP7 "
Y Cam 51133.6194 2 I R Bor ST7 4527-1983
51315.4352 3 I - Bor AP7 "
RZ Cas 51135.5832 2 I R Bor ST7 4317-1578
51162.484 : II V Br ST7 "
51165.4644 1 I V Br ST7 "
51183.3930 1 I R Bor ST7 "
51379.4136 1 I - Bor AP7 "
51783.4085 1 I - Bor AP7 "
VW Cep 51284.3671 2 I - Bor AP7 4585-2387
51661.3433 7 II V Bor AP7 4585-2167
51661.4800 5 I V Bor AP7 "
51814.4129 5 II - Bor AP7 "
51814.5500 5 I - Bor AP7 "
XX Cep 51454.4119 5 I - Bor ST6 4288-0186
CW Cep 51449.469 1 II - Bor ST6 4282-0348
DL Cyg 51113.371 5 II V;R Br ST7 3595-0816
51381.450 2 I - Bor AP7 SAO 51164
MR Cyg 51689.489 1 I - Bor AP7 3609-2087
AK Her 51301.4589 2 I - Bor AP7 1536-1834
51617.6013 3 I R Bor ST7 1536-0928
51680.4087 1 I - Bor AP7 1536-1834
DI Her 51707.391 1 I - Bor AP7 2109-0167
GU Her 51691.416 1 I - Bor AP7 2581-1969
HS Her 51302.4332 2 I - Bor AP7 2113-1658
51681.509 1 II - Bor AP7 "
SW La 51778.3737 4 II - Bor AP7 3215-1406
51778.5325 1 I - Bor AP7 "
UV Leo 51197.6475 3 II V Br ST7 0845-0121
51207.5492 3 I - Bor AP7 0845-0271
51218.3502 2 I - Bor AP7 0845-0189
51597.3051 3 II V Br ST7 0845-0121
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Table 1 (ont.)
Star
Min. HJD Error Min.
Filter
Obs.'s
Instr. Comp.
2400000+  type name
IZ Per 51097.3945 1 I V Br ST7 3670-1506
DW UMa 51675.3726 2 I - Bor AP7 3822-0070
51675.5090 2 I - Bor AP7 "
GP Vul 51692.4426 4 I - Bor AP7 2151-5639
GSC 3822 1056 50495.5219 4 I R Br WRI 3822-0070
50495.5224 6 I V Br WRI "
50495.675 1 II R Br WRI "
50495.678 1 II V Br WRI "
50496.602 2 II V Br WRI "
50496.605 1 II R Br WRI "
50496.7590 2 I R Br WRI "
50496.7592 3 I V Br WRI "
50497.6881 7 I V Br WRI "
50497.6891 8 I R Br WRI "
50498.4633 9 II V Br WRI "
50498.4671 7 II R Br WRI "
50498.6186 4 I V Br WRI "
50498.6191 2 I R Br WRI "
50499.7040 3 II R Br WRI "
50500.6327 8 II V Br WRI "
50539.530 2 I V Br WRI "
50540.4587 5 I V Br WRI "
50547.5841 8 I I Br WRI "
51228.4120 5 I - Br AP7 "
51228.5678 1 II - Br AP7 "
51236.46923 1 I - Br AP7 "
51236.6253 3 II - Br AP7 "
51237.3985 4 I - Br AP7 "
51237.5547 2 II - Br AP7 "
51238.3315 6 I - Br AP7 "
51238.480 : II - Br AP7 "
51242.3566 2 I - Br AP7 "
51242.5144 2 II - Br AP7 "
51250.4125 5 I - Br AP7 "
51250.566 : II - Br AP7 "
51262.345 1 II - Br AP7 "
51262.499 1 I - Br AP7 "
51263.4271 1 I - Br AP7 "
51349.423 1 II - Br AP7 "
51356.4002 5 I - Br AP7 "
51675.4300 8 II - Bor AP7 "
51715.411 : II - Br AP7 "
Remarks on some of the variables:
DW UMa: This is the only one nova-like variable in the above list. After a quiesent
period in 1998-99 it returned bak to its normal state.
GSC 3822 1056: The following new ephemeris was alulated:
Min
I
= HJD 2450495:5212 + 0:
d
3098906857 E:
This work was partly supported by National Grant OTKA T030743.
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This paper studies Hipparos photometry (ESA 1997) of luminosity lass III{V B6{
B9 stars from the Bright Star Catalogue, 5th edition (Hoeit & Warren 1991) and the
Supplement of the 4th edition (Hoeit et al. 1983) whih for the most part were not
investigated as part of Adelman (1998)'s study of HgMn and magneti CP stars. Adelman,
Yue & Engin (2000) onsidered the orresponding supergiants. The stars investigated
here inlude some mCP stars (
2
CVn variables),  Cephei type,  Cassiopeiae type
variables (or Be stars), irregular variables, slowly pulsating B stars, and SX Arietis type
variables as well as mirovariables and many stars whih need additional observations to
determine their variability type as well as onstant stars.
Table 1 lists the mean amplitudes of those spetral types with 3 or more lass members.
These values are indiative of the mean variability. We exluded stars with spurious
variability due to dupliity. The Hipparos photometry does not onrm the reported
variability of some stars. In some ases suh as the  Cassiopeiae stars this might indiate
hanges in the stellar behavior as some lass members have long periods of quiesene or
reet the quality of the previous photometry.
The mean amplitudes are smaller than found from most previous studies of other re-
gions of the HR diagram using these same methods. Typially they are between 0:
m
024
and 0:
m
030 whih are slightly greater than those found for the early K III stars (Adelman
2000). The amplitudes of the giants are slightly less than those of the omparable lumi-
nosity II stars found by Adelman, Yue, & Engin (2000). This suggests that many are
onstant.
Table 2 (available eletronially from the IBVS site as 4968-t2.txt) presents the values
for the individual stars inluding those whih were not used in the the mean values. For
eah star it gives the HR number (if any), names (Bayer, Flamsteed, or variable star
designations), the V magnitude of the Bright Star Catalog and/or its Supplement, the
spetral type, the Hipparos number, the standard error (mag), the amplitude (mag),
and omments whih give the type of variable and the NSV number of the star when the
olumn `Name' is lled already with another name of the variable.
Table 3 ontains seleted stars whose amplitudes of variability are signiantly greater
than those of stars with the same spetral types, usually a fator of two greater than the
2 IBVS 4968
type mean, or 0:
m
05. Some are well-known variables. Those whih have not been well
studied should be.
There are also many stars with amplitudes of 0:
m
01 whih should be onsidered to
be andidates for photometri standards. These are B6 III: 91  Cet, B7 III: HR 144,
112  Tau, 43 Cam, HR 3898, B8 III: 64 Ori, 27  Sgr, B9III: 25  Cas, 73 2 Cet,  Cen,
14  Lyr, B9.5III: 65  Aql, B9III{IV: 40 
2
Hya, B6IV: 19 Tau, B7IV:  Col,  Vol,
HR 6708, B9IV: KK And, 6 Tau,  Col, HR 2518,  Del,  And, " Tu, B8IV{V:  Eri,
B9IV{V: HR 3856, 33  Aqr, 62  Aqr, B6V: HR 1214, B7V:  Ari,72 Ori, B8V: 41 Ari,
HR 1172, HR 1307, HR 2415,  Cha, HR 4089, 27  Lib, HR 6628, HR 7507, HR 8014,
HR 8112, 17  And, B9V: " Hyi, 13 Tau, 41 
4
Eri, 16  Aql, 
1
Sgr, 54  Peg, HR 1723,
HR 4735, 35  Her, 4 Sgr, 68 Aql, 27 Vul, B9.5V: 4 Ari, 72  Cet,  Men, 5 Cn, 77  Leo,
7 Æ Crv, 
2
Nor,  CrA.
Table 1: The mean amplitudes of various types of B6 through B9 stars
Spetral lasses Number
Mean Amplitude
Comment
(mag)
B6IIII 18 0.028 0.013
B7IIII 30 0.025 0.012
B8III 55 0.026 0.010
B8.5III 3 0.023 0.006
B9III 48 0.026 0.023
B9.5III 10 0.023 0.007
B7III{IV 5 0.024 0.009
B8III{IV 4 0.045 0.037
3 0.027 0.006 without V487 Car
B9III{IV 7 0.027 0.016
B9.5III{IV 3 0.020 0.000
B6IV 22 0.030 0.016
B7IV 17 0.043 0.058
16 0.030 0.023 without 31 Aqr
B8IV 11 0.028 0.013
B9IV 28 0.024 0.014
B9.5IV 4 0.028 0.015
3 0.020 0.000 without V817 Tau
B7IV{V 3 0.027 0.006
B8IV{V 7 0.026 0.010
B9IV{V 14 0.024 0.009
B6V 44 0.036 0.024
42 0.032 0.015 without IP Vel & AL Sl
B7V 47 0.035 0.036
45 0.028 0.011 without V392 Pup & GG Lup
B7/8V 3 0.023 0.006
B8V 137 0.036 0.059
131 0.025 0.013 without  Per, HU Tau, V831 Cen,
V760 So, V822 Her, & V822 Aql
B8/9V 18 0.027 0.006
B9V 130 0.027 0.019
12 0.025 0.012 without NO Pup & HD104568
B9.5V 80 0.046 0.121
77 0.024 0.008 without AR Aur, Æ Lib, & RX Her
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Table 3: Some stars with amplitudes greater than stars of similar spetral type
Name
HD Spetral HIP SE Amp.
Comments
number type number (mag) (mag)
3 V377 Vul 182255 B6III 95260 0.0017 0.07 SPB
12 HK CMa 49333 B7IIIn 32504 0.0019 0.05 ACV
IT Vel 70084 B7III 40662 0.0019 0.05 ELL
V761 Cen 125823 B7IIIp 70300 0.0047 0.06 SXARI
IU CMa 44953 B8IIIHewk 30426 0.0015 0.05 ACV
OX Pup 63401 B8III 37982 0.0020 0.06 ACV
5 PT Ser 140873 B8III 77227 0.0024 0.05
V4198 Sgr 177863 B8III 93887 0.0032 0.05 NSV 11743 SPB
13 V388 And 220885 B9III 115755 0.0018 0.05 ACV
V442 Cep 209809 B9III 108938 0.0062 0.14 NSV 14018, EB
DZ Eri 28843 B9III 21192 0.0081 0.11 SXARI
54 LM Vir 114846 B9III 64520 0.0025 0.06 EW
V487 Car 84809 B8III{IV 47893 0.0065 0.10 NSV 4623, ACV
TX Lep 34797 B8/9III/IV 24827 0.0023 0.06 ACV
HR 2968 61925 B6IVe 37345 0.0013 0.06 U
IU Lib 138764 B6IV 76243 0.0036 0.06 SPB
18  Lyr 178475 B6IV 93903 0.0016 0.07 GCAS
 Ot 215573 B6IV 112781 0.0014 0.05 P
31 o Aqr 209409 B7IVe 108874 0.0248 0.25 GCAS
KQ Mus 100359 B7IV 56246 0.0043 0.08 SPB
V542 Lyr 176318 B7IV 93104 0.0014 0.09 EA
PU Pup 61429 B8IV 37173 0.0028 0.06 EB
V869 Cen 123515 B9IV 69174 0.0030 0.06 NSV 6565, SPB
135174 B9IV 74657 0.0048 0.05 U
HR 7285 179588 B9IV 94377 0.0024 0.06 U
V817 Tau 24769 B9.5IV 18485 0.0030 0.05 ACV
TZ Men 39780 B9.5IV{V 25776 0.0007 0.14 EA/D
IP Vel 84400 B6V 47694 0.0017 0.14 EA
HR 2360 45796 B6V 30524 0.0018 0.06 U
HZ CMa 50123 B6Vnpe 32810 0.0028 0.07 P
V371 Pup 59215 B6V 36246 0.0017 0.05 SPB
HR 2948 61555 B6V 37229 0.0008 0.08 NSV 3673, U
HR 3745 81753 B6Ve 46329 0.0018 0.05 NSV 4492, U
V964 Cen 115823 B6V 65112 0.0020 0.05 NSV 6190, EB
210628 B6V 109424 0.0014 0.05 U
4  Ps 217891 B6Ve 113889 0.0012 0.05 NSV14410, U
AL Sl 224113 B6V 117931 0.0010 0.10 EA/DM
V576 Per 21071 B7V 15988 0.0037 0.05 SPB
HR 2226 43179 B7V 29546 0.0011 0.06 U
V392 Pup 63215 B7V 37915 0.0011 0.11 GCAS, U
GG Lup 135876 B7V 74950 0.0013 0.25 EA
V1466 Aql 187961 B7V 97787 0.0078 0.06 NSV 12496, U
HR 7721 192276 B7V 99539 0.0022 0.05 U
26  Per 19356 B8V 14576 0.0020 0.14 EA/SD
HU Tau 29365 B8V 21604 0.0012 0.37 EA/SD
50138 B8e 32923 0.0061 0.10 U
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Table 3 (ont.)
Name
HD Spetral HIP SE Amp.
Comments
number type number (mag) (mag)
V410 Pup 66079 B8V 39084 0.0019 0.06 EB
V831 Cen 114529 B8V 64425 0.0053 0.15 NSV 6133, EB
 Mus 114911 B8V 64661 0.0006 0.06 EA
V760 So 147683 B8V 80405 0.0037 0.41 EA/DM
V974 Her 164447 B8Vne 88172 0.0049 0.07 GCAS, U
V4407 Sgr 174632 B8V 92649 0.0037 0.09 EB
V822 Her 174853 B8Vnn 92593 0.0056 0.15 NSV 11442, EB
V822 Aql 183794 B8V 96007 0.0067 0.43 EB/DM
2173 Cyg 208727 B8V 108348 0.0026 0.06 SPB
V761 Cas 7157 B9V 5688 0.0018 0.06 ACV
2  Tau 21364 B9Vn 16083 0.0006 0.09 EA,U
NO Pup 71487 B9V 41361 0.0027 0.18 EA/KE
NY Vel 74067 B9V 42540 0.0022 0.05 NSV 4193, BCEP
V402 La 210405 B9V: 109354 0.0010 0.07 EA
V397 Pup 63786 B9V 38167 0.0007 0.09 NSV 3756, EA
104568 B9V 58709 0.0041 0.10
17 AR Aur 34364 B9.5V 24740 0.0012 0.57 EA
19 Æ Lib 132742 B9.5V 73473 0.0059 0.89 EA/SD
RX Her 170757 B9.5V* 90727 0.0017 0.39 EA/DM
Notes:
ACV= 
2
Canum Venatiorum type, BCEP=  Cephei type, EA = Algol type variable, EB =
 Lyrae type variable, ELL = rotating ellipsoidal variable, EW =WUrsa Majoris type variable,
GCAS =  Cassiopeiae type, I = irregular, MV = mirovariable, P = periodi variable, SPB =
slowly pulsating B star, SV = spurious variability due to dupliity, SXARI = SX Arietis type,
and U = unresolved variable.
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Several previous IBVS ontributions (see, e.g., Adelman 2000) studied the Hipparos
photometry (ESA 1997) of stars from various parts of the HR Diagram in the Bright Star
Catalogue, 5th edition (Hoeit & Warren 1991) and the 4th edition Supplement (Hoeit
et al. 1983). Here I examine the A3{F0 stars of luminosity lasses III{V exept for those
magneti and non-magneti CP stars whih were studied by Adelman (1998). These stars
also inlude Æ Suti variables, Algol type and other elipsing binaries, W Ursae Majoris
stars, mirovariables, onstant stars onsidered as variable by some observer(s), and stars
with spurious variability due to dupliity, as well as nonvariable stars.
Table 1 shows the mean amplitudes of A3{F0 luminosity lass III{V stars with at
least 3 lass members. When one allows for known variables and statistis, the mean
amplitudes appear to be smallest for the A3{A7 III and A3{F0 IV stars with almost all
averages indiating that these are not very variable stars. These values are similar to
those found for B6{B9 III stars by Adelman, Gentry, & Sudiana (2000) and K0{K4 III
stars by Adelman (2000). It is unlikely that all the small amplitude Æ Suti stars have
been found as those with amplitudes omparable to the mean values were not readily
disovered using Hipparos photometry. The averages for the luminosity lass III stars
are similar to those of omparable luminosity lass II stars given by Adelman, Cay, Cay
& Koer (2000).
Table 2 (available eletronially from the IBVS site as 4969-t2.txt) ontains the values
for the stars whose averages appear in Table 1 as well as those whih were not used in
ompiling these values, espeially with spurious variability due to dupliity. Table 3 lists
stars whose amplitudes of variability are a fator of order 1.67 or more greater than the
means (without known Æ Suti stars), usually 0:
m
04 or greater. No known Æ Suti stars
are inluded in this table. Those stars whih have not been lassied as belonging to a
known type are in need of additional photometry.
Table 2 also ontains many stars with amplitudes of 0.01 whih should be onsidered
as andidates for standard stars. A few are indiated to have spurious variability due
to dupliity, but may still be suitable for ertain appliations. In addition 37 Æ Cas is
an elipsing binary star and 82 NT Peg is a Æ St star. This indiates that it would be
desirable to hek the literature of these stars for any high quality photometry before
using them as standards.
Aknowledgements. I wish to thank the Citadel Development Foundation for their
support.
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Table 1: The mean amplitudes of various types of A3 through F0 stars
Spetral
No. Mean amplitude (mag)
lass
A3III 15 0.023 0.007 (without EA HR 7422)
A4III 11 0.020 0.004
A5III 18 0.022 0.008
A7III 30 0.029 0.015
26 0.025 0.009 (without 4 0.05-0.07 mag. variables)
A8III 11 0.019 0.005
A9III 10 0.028 0.008
F0III 42 0.030 0.015
33 0.025 0.009 (without known Æ Suti stars)
A7III{IV 6 0.022 0.004
A9III{IV 4 0.035 0.010
F0III{IV 3 0.027 0.006
A3IV 29 0.022 0.008
A4IV 12 0.022 0.009
A5IV 15 0.022 0.004
A6IV 5 0.020 0.007
A7IV 18 0.024 0.007
A8IV 7 0.023 0.005
A9IV 10 0.026 0.008 (without Æ St V376 Per)
F0IV 50 0.023 0.006 (without Æ St stars and known
photometri variable binaries)
A5IV{V 8 0.024 0.007
A6IV{V 3 0.033 0.006
A7IV{V 5 0.026 0.005
A9IV{V 3 0.027 0.006
F0IV{V 10 0.028 0.006
A3V 141 0.026 0.030 (without RZ Cas)
A4V 56 0.027 0.015 (without V1031 Ori)
A5V 61 0.024 0.010 (without V1010 Oph)
A6V 16 0.026 0.011
A7V 54 0.029 0.025
A8V 27 0.028 0.010
A9V 22 0.029 0.007 (without S Ant)
F0V 80 0.028 0.015
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Table 3: Some stars with amplitudes greater than stars of similar spetral type
Name
HD Spetral HIP SE Amp.
Comments
number type number (mag) (mag)
28 Peg 210516 A3III 109458 0.0008 0.04
16769 A5III 12821 0.0009 0.04 P
104664 A7III 58765 0.0008 0.04
41 Vir 112097 A7III 62933 0.0016 0.04
141296 A9III 77574 0.0009 0.04
118295 A7{F0III 66294 0.0008 0.04
107054 A9.5III 60018 0.0008 0.04

1
Cn 72041 F0IIIn 41816 0.0017 0.05 U
111102 F0III 62428 0.0009 0.05
36 Her 150379 A3IV 81634 0.0010 0.04
88987 A9IV 50305 0.0013 0.04
69682 F0IV 40878 0.0010 0.04
222226 F0IV 116699 0.0014 0.04
55595 A5IV{V 34814 0.0010 0.04
NSV 8183 155154 F0IV{Vn 83317 0.0010 0.04 U
LR And 1826 A3V 1799 0.0025 0.04 ELL
V773 Cas 10543 A3V 8115 0.0011 0.05 EA
23055 A3V 17223 0.0010 0.04
42 V467 Per 23848 A3V 17886 0.0017 0.05 EB
24805 A3V 18286 0.0009 0.04
RR Lyn 44691 A3Vm 30651 0.0009 0.36 EA/DM
32 
2
Hya 82446 A3V 46776 0.0008 0.06 U
65 DN UMa 103483 A3Vn 58112 0.0012 0.08 EB
NSV 5983 111604 A3V 62641 0.0018 0.04 U
168740 A3V 90304 0.0013 0.04 MV
195481AB A3V 101223 0.0010 0.04
14213 A4V 10814 0.0016 0.04 MV
26 Cam 38091 A4Vn 27249 0.0014 0.04 NSV 2615, U
82380 A4V 46873 0.0011 0.04
22 Com 109307 A4V 61295 0.0010 0.04
130917 A4V 72552 0.0006 0.04
215631 A4V 112725 0.0009 0.04
V343 Peg 218395 A4Vn 114187 0.0015 0.12 NSV 14430, U
51335 A5V 33385 0.0014 0.04
 Vir 104321 A5V 58590 0.0008 0.04 MV
V342 Peg 218396 A5V 114189 0.0049 0.08 P
73819 A6Vn 42600 0.0012 0.04
126859 A6V 70904 0.0014 0.05
199986 A5/7V 103557 0.0014 0.04
DD Cam 24733 A7V 18585 0.0062 0.19 EB
68457 A7Vm 40474 0.0015 0.04 U
76512 A7V:n 43853 0.0007 0.04
 Aql 187642 A7V 97649 0.0011 0.05 EA
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Table 3: (ont.)
Name
HD Spetral HIP SE Amp.
Comments
number type number (mag) (mag)
48 LMi 94480 A8V 53355 0.0026 0.07 U
92 Vir 121607 A8V 68092 0.0013 0.04 U
103928 A9V 58369 0.0010 0.04 MV
149989 A8/F0V 81650 0.0012 0.04 P
154660 A9V 83738 0.0018 0.04 MV
11100 F0V 8417 0.0015 0.06 MV
9 V398 Aur 32537 F0V 23783 0.0027 0.06 SR
V368 Pup 58634 F0V: 35960 0.0020 0.05 P
82582 F0V 46963 0.0010 0.04 MV
30 LMi 90277 F0V 51056 0.0007 0.04
LL Vel 96008 F0V 54060 0.0016 0.05 ELL
BW Boo 128661 F0V 71487 0.0009 0.05 EA/DM
V533 Lyr 172187 F0V 91250 0.0022 0.12 EB
204153 F0V 105769 0.0007 0.04 MV
Notes:
EA = Algol type elipsing binary P = periodi variable
EB = elipsing binary SR = semi-regular variable
EW = W Ursae Majoris type variable U = unresolved variable
MV = mirovariable
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ation, Choongbuk, 363-791, Korea
3
Astronomy Program, SEES, Seoul National University, Seoul, 151-742, Korea
We present observational results of a newly disovered SX Phe star, SX1 (RA
2000
=
21
h
29
m
39:
s
4, DEC
2000
= 12
Æ
11
0
43:
00
4, V = 18:
m
450, B   V = 0:
m
225, from our observation),
in a eld loated 102:
00
4 north and 283:
00
5 west from the enter of the globular luster M15
(21
h
29
m
58:
s
3, +12
Æ
10
0
01
00
, Djorgovski & Meylan 1993). We ould not nd this star at the
reent atalogue of variable stars in globular lusters (Clement 2000).
Time-series BV CCD photometry was performed over four nights from August 12th to
16th, 1999. The observations were done with an SITe 2048 2048 CCD amera attahed
to the 1.8-m telesope at the Bohyunsan Optial Astronomy Observatory (BOAO). The
size of the eld of view of a CCD image is 11:
0
6 11:
0
6 at the f=8 Cassegrain fous of the
telesope.
Using IRAF/CCDRED pakage, we proessed images to orret oversan regions, trim
setions, subtrat bias frames and orret at eld images. Instrumental magnitudes were
obtained using the Point Spread Funtion tting photometry routine in IRAF/DAOPHOT
pakage (Stetson 1987, Massey & Davis 1992). We applied the ensemble normalization
tehnique (Gilliland & Brown 1988, Kim et al. 1999) to standardize the instrumental
magnitudes of all stars in the time-series CCD frames.
A nding hart of SX1 is shown in Figure 1. Light urves of SX1 are displayed in
Figure 2, whih shows amplitude modulating features implying the exitation of losely-
separated pulsating frequenies. We have obtained power spetra for SX1 from the mul-
tiple frequeny analysis (Kim & Lee 1996), as shown in Figure 3. Table 1 lists the results
Table 1: Results of the multiple frequeny analysis
B-band V -band
Freq. (/d) Amp.
1
Phase
1
S=N
2
Freq. (/d) Amp.
1
Phase
1
S=N
2
f
1
24.626 0:
m
054 3.67 13.7 24.626 0:
m
049 3.62 14.2
f
2
24.350 0:
m
031  1.21 6.7 24.353 0:
m
025 3.63 5.9
s.d.
3
0:
m
023 0:
m
020
1
B or V = onstant + 
j
A
j
os 2f
j
(t  t
0
) + 
j
; t
0
= HJD 2451400
2
Amplitude signal to noise ratio introdued by Breger et al. (1993)
3
Standard deviation after tting syntheti urves to the data
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Figure 1. A greysale map of a V -band CCD image of the globular luster M15. The new SX Phe star
SX1 is denoted by `V' in the enter of the small irle.
Figure 2. Light urves of SX1, B-band (left) and V -band (right). Syntheti urves obtained from the
multiple frequeny analysis (see Table 1) are superimposed to the data.
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Figure 3. Power spetra of SX1 for the B-band (left) and V -band (right). Window spetra are in the
top panel. Two losely-separated frequenies, f
1
and f
2
, are obviously found.
Figure 4. V amplitude versus period diagram: star symbol for the new SX Phe star SX1, small dots
for Æ St stars (Rodrguez et al. 2000), open triangles for eld SX Phe stars (Rodrguez et al. 2000) and
open irles for SX Phe stars in other globular lusters (Rodrguez & Lopez-Gonzalez 2000).
4 IBVS 4970
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Figure 5. Position of SX1 in the olor-magnitude diagram of the globular luster M15. Note that it is
loated at the blue straggler region.
of the analysis. Considering the position in the period{amplitude diagram (Figure 4)
and the olor{magnitude diagram (Figure 5), SX1 might be identied as an SX Phe star
and/or a pulsating blue straggler star in the luster.
Detailed analysis of olor variations, pulsation modes and the period{luminosity rela-
tion will be given elsewhere.
Referenes:
Breger, M., Stih, J., Garrido, R., et al., 1993, A&A, 271, 482
Clement, C.M., 2000, Catalogue of variable stars in globular lusters
(http://www.astro.utoronto.a/~lement/papers.html)
Gilliland, R.L., Brown, T.M., 1988, PASP, 100, 754
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ture and Dynami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Massey, P., Davis, L.E., 1992, A User's Guide to Stellar CCD photometry with IRAF
Rodrguez, E., Lopez-Gonzalez, M.J., 2000, A&A, 359, 597
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THE ORBITAL PERIOD OF LV HERCULIS
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Harvard{Smithsonian Center for Astrophysis, 60 Garden St., Cambridge, MA 02138, USA
e-mail: gtorresfa.harvard.edu
The variability of this star (TYC 2076-1042-1; 17
h
35
m
32:
s
4, +23
Æ
10
0
31
00
, J2000; Sp F9,
V = 10:9) was announed by Homeister (1935), but has reeived little attention sine
then. Zessewitsh (1944) reported a period of 2.634 days and lassied it as an Algol type
system, but in a later study presenting times of minimum (Zessewitsh 1954) the period
is listed as being 5.2674 days, or twie as long. Further times of minimum for LV Her
were given by Huth (1964), but they do not seem to t either ephemeris.
Spetrosopi observations were reported by Popper (1996), who determined the spe-
tral type of the nearly equal omponents to be G0, in good agreement with the F9 type
implied by the Stromgren photometry by Hildith & Hill (1975). Popper expressed diÆ-
ulty in nding an orbital period tting his observations, and ruled out the value of 5.2674
days. Less than half of his 29 spetra showed double lines, indiating substantial orbital
eentriity. The mass ratio was estimated to be lose to unity. He onluded that an
orbital period of 9.218 days ts 11 of his 13 double-lined spetra, with an eentriity of
0.45, and also seems to agree with the times of minimum reported by Zessewitsh (1954).
However, he pointed out that this period is inonsistent with two of his observations, and
that a further more serious inonsisteny is given by the fat that the total mass for the
system implied by the 9.218-day period orbit is only about 1.0 M

, muh too small for
two main-sequene stars of spetral type F9 or G0 in an elipsing system.
LV Her was observed spetrosopially at the Harvard-Smithsonian Center for As-
trophysis (CfA) in order to larify the issue. A total of 18 observations have been
obtained to date with an ehelle spetrograph on the 1.5-m Tillinghast reetor at the
F. L. Whipple Observatory (Mt. Hopkins, Arizona, USA). A single ehelle order spanning
45

A was reorded at a resolving power of = = 35;000, entered at a wavelength
of 5187

A. Radial veloities for both omponents were derived with the two-dimensional
ross-orrelation tehnique TODCOR (Zuker & Mazeh 1994), whih uses two templates,
one for eah omponent. The templates for this star were seleted from an extensive
library of syntheti spetra based on model atmospheres by R. L. Kuruz (available at
http://faku5.harvard.edu), omputed by Jon Morse (Morse & Kuruz, in prepara-
tion).
An exellent t to the veloities was found for a period of 18.13120 days, whih is nearly
twie the tentative period given by Popper. The observations and the double-lined orbital
solution are shown graphially in Fig. 1, and the preliminary elements are given in Table 1.
The orbit is indeed quite eentri, and the mass ratio lose to unity, as reported by
2 IBVS 4971
Popper. More importantly, the minimum masses of the omponents, while still relatively
poorly determined beause of the lak of observations near maximum veloity separation,
are lose to 1 M

for eah star, in exellent agreement with the spetral type. Grids of
ross-orrelations against templates over a range of eetive temperatures indiate that
both stars are best t with spetra having a temperature of 6000 K, orresponding to
spetral type F9. This onrms Popper's lassiation, and leaves little doubt that the
period in this well-detahed system now is well established. From the measured projeted
rotational veloities (v sin i = 12 km s
 1
for both stars), the omponents appear to be
synhronized with the orbital motion at periastron (pseudo-synhronized).
Figure 1. Spetrosopi orbital solution for LV Her
The ephemeris for elipses that we derive for LV Her from these data is:
Min I = 2; 450; 538:23 ( 0:20) + 18:13120 ( 0:00074) E;
Min II = 2; 450; 535:24 ( 0:12) + 18:13120 ( 0:00074) E:
A diÆulty remains, however, in that the published times of minimum do not t this
ephemeris. Apsidal motion, though ertainly possible in this eentri system, is expeted
to be very small due to the wide separation of the stars, and thus annot explain the
disrepany.
Further times of minimum would be very helpful to improve our knowledge of the sys-
tem, and the ephemeris presented above is intended to failitate the observation. Complete
photoeletri light urves on a standard system are also needed in order to establish the
absolute dimensions of the omponents aurately. To this end, spetrosopi observations
of LV Her will ontinue at the CfA until a denitive orbit is obtained.
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Table 1: Preliminary spetrosopi elements for LV Her
Parameter Value
P (days) 18.13120 0.00074
 (km s
 1
)  10.34 0.20
K
A
(km s
 1
) 59.2 3.6
K
B
(km s
 1
) 60.7 3.7
e 0.562 0.027
! (deg) 351.4 1.0
T
peri
(HJD) 2,450,536.485 0.028
a
A
sin i (10
6
km) 12.22 0.54
a
B
sin i (10
6
km) 12.52 0.55
M
A
sin
3
i (M

) 0.93 0.12
M
B
sin
3
i (M

) 0.91 0.12
q M
B
=M
A
0.976 0.016
N 18

A
(km s
 1
) 1.00

B
(km s
 1
) 1.08
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GSC 156 1365, A NEW EB ECLIPSING BINARY STAR IN MONOCEROS
GOMEZ-FORRELLAD, J.M.
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3
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1;2
1
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s, Apartado 9481, 08080 Bar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2
Esteve Duran Observatory Foundation, El Montanya-Seva, 08553 Seva, Spain
3
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Name of the objet:
GSC 156 1365 = PPM 151295 = AGK+05
Æ
0881
Equatorial oordinates: Equinox:
R.A.= 6
h
48
m
43:
s
5 DEC.= +5
Æ
02
0
01
00
2000.0
Observatory and telesope:
Mollet Observatory, 0.41-m Newtonian telesope
US Naval Observatory, 1-m Rithey{Chretien telesope
Piera Observatory, 0.09-m Maksutov telesope
Figure 1.
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Detetor: CCD
Filter(s): V
Comparison star(s): GSC 156 1475
Transformed to a standard system: Standard Johnson
Standard stars (eld) used: Landolt standards (1992)
Availability of the data:
Upon request
Type of variability: EB
Remarks:
The variability of GSC 156 1365, a star with a V magnitude of 9.74 and B9 spetral
type (B   V = 0:130), was disovered by hane with a 9-m telesope at Piera
Observatory while performing observations of NSV 03217. To improve photometri
preision, the star was monitored for 95 nights from 29 January 1997 to 27 Marh
1998 with the 41-m telesope at Mollet del Valles Observatory. The stars in
the eld of GSC 156 1365 were also plaed in the Johnson{Cousins system in the
BV RI bands with the Rithey{Chretien 1-m telesope at the US Naval Observatory
Flagsta Station.
Photometri data, with an average satter of 0:
m
007, indiated that GSC 156 1365 is
an EB type elipsing binary star with a period lose to 1 day, with a variation in the
V band from 9:
m
375 to 10:
m
075 for minimum I, and to 9:
m
889 for minimum II. The
light urve showed a transient O'Connell eet (O'Connell 1951) of 0:
m
025 during
the maximum preeding the primary minimum, whose shape and depth were also
variable with time. These time-variable phenomena were inidentally observed after
monitoring the star for 14 months, sine its period lose to 1 day fored to a long
observational time span to omplete the light urve. Thus, at the beginning of
1997 the O'Connell eet was present with a 0:
m
025 amplitude, and the primary
minimum was 0:
m
032 shallower. By the end of 1997 and the beginning of 1998, the
O'Connell eet was not detetable at all, and primary minimum was deeper.
Observations also allowed to determine the following ephemeris:
Min I = HJD 2450869:40404 + 0:
d
989888 E:
 0:00043  0:000004
Referenes:
Landolt, A.U., 1992, AJ, 104, 340
O'Connell, D.M.K., 1951, Riverview Pub., 2, 85
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NSV 01756: A RED VARIABLE IN ERIDANUS
GOMEZ-FORRELLAD, JOSEP M.
1
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2
1
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s, Apartado 9481, 08080 Barelona, Spain, e-mail: jmgomezastrogea.org
2
USRA/USNO, P.O. Box 1149, Flagsta, AZ 86002-1149, USA, e-mail: aahnofs.navy.mil
Name of the objet:
BD 05
Æ
1073 = GSC 4745 1397 = HV 10413 = CSV 000454
Equatorial oordinates: Equinox:
R.A.= 04
h
53
m
27:
s
83 DEC.=  05
Æ
34
0
49:
00
0 2000.0
Observatory and telesope:
Mollet del Valles Observatory, 0.4-m Newton telesope
US Naval Observatory Flagsta Station, 1.0-m Rithey{Chretien telesope
Detetor: CCD in all ases
Figure 1. Field of NSV 01756 (V = variable) made from RealSky (1996), and the standardized eld
stars listed in Table 1
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Figure 2.
Table 1
Star GSC V s.d. B   V s.d. V  R

s.d. R

  I

s.d.
A 4745 1330 11.063 0.013 0.502 0.017 0.299 0.013 0.309 0.009
B 4745 1403 10.599 0.008 0.536 0.018 0.311 0.013 0.311 0.008
C 4749 0698 11.609 0.008 0.538 0.012 0.335 0.011 0.287 0.010
D 4745 1325 10.376 0.016 1.154 0.017 0.592 0.024 0.512 0.011
E 4745 1227 13.759 0.027 0.586 0.053 0.370 0.036 0.341 0.107
F 4745 1303 13.036 0.014 1.384 0.056 0.733 0.016 0.669 0.035
G 4745 1360 13.399 0.031 0.791 0.055 0.419 0.042 0.480 0.056
H 4749 0397 13.216 0.006 0.527 0.033 0.336 0.029 0.299 0.060
Table 2
JD 2400000+ V s.d. B   V s.d. V  R

s.d. R

  I

s.d.
50516.6661 10.755 0.001 1.671 0.001 1.317 0.003 1.738 0.001
50517.6592 10.755 0.002 1.655 0.002 1.323 0.005 1.730 0.001
50518.6260 10.793 0.003 1.642 0.004 1.325 0.002 1.766 0.002
50521.6297 10.819 0.002 1.647 0.004 1.321 0.003 1.756 0.003
50753.8732 10.839 0.001 1.668 0.002 1.336 0.001 1.754 0.001
50776.9077 10.714 0.002 1.651 0.003 1.335 0.003 | |
50821.7318 10.866 0.001 1.598 0.003 1.344 0.003 1.856 0.002
50835.7631 10.703 0.003 1.590 0.005 1.312 0.002 1.829 0.002
50836.6767 10.677 0.002 1.617 0.004 1.303 0.003 1.823 0.004
50837.6255 10.660 0.002 1.615 0.002 1.293 0.002 1.802 0.003
50838.7089 10.644 0.002 1.626 0.002 1.288 0.003 1.767 0.004
50839.6702 10.643 0.001 1.622 0.001 1.289 0.002 1.802 0.005
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Filter(s): B; V;R; I
Comparison star(s): BD 05
Æ
1072 = PPM 701872 = GSC 4745 1325
Chek star(s): GSC 4745 1330
Transformed to a standard system: Johnson{Cousins
Standard stars (eld) used: Landolt standards (Landolt, 1992)
Availability of the data:
Tables 1 and 2
Type of variability: SR
Remarks:
The variability of NSV 01756 was announed by Handley and Shapley (1940).
They indiated that this objet was an elipsing binary star with a photographi
magnitude variation from 12:
m
8 to 13:
m
5. Bidelman (1987) estimated an M4 spetral
type. To know more about NSV 01756, the star was systematially observed in the
V band for 61 nights from Otober 1996 to Marh 1997, and oasionally observed
in 1995 and 1998. Some observations were obtained in B, R and I bands. Figure 1
shows the eld of NSV 01756. Table 1 lists the standardized V magnitudes and olor
indies of omparison stars near the variable, while Table 2 lists the olor indies for
NSV 01756. Observations show no evidene for the star to be an elipsing binary.
The light urve suggests that probably it is a semiregular variable. The maximum
deteted amplitude in the V band was 0:
m
84, from 10:
m
25 to 11:
m
10 (Figure 2). Data
show two suessive light maxima separated by a time span of 100 days, but sine
SR stars show period variations between suessive light maxima, more observations
should be performed to asertain the long term behavior of NSV 01756.
Referenes:
Bidelman, W.P., 1987, IBVS, No. 2993
Handley, C.M., Shapley, H., 1940, HB, No. 913
Landolt, A.U., 1992, AJ, 104, 340
RealSky, 1996, The Astronomial Soiety of the Pai and the Spae Telesope Siene
Institute, San Franiso
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NSV 11766 IS A NEW SHORT PERIOD PULSATING VARIABLE
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2
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Name of the objet:
NSV 11766 = GSC 4431 546 = BV 0062 = CSV 008121
Equatorial oordinates: Equinox:
R.A.= 19
h
06
m
26:
s
3 DEC.= +68
Æ
29
0
2
00
2000.0
Observatory and telesope:
Esteve Duran Observatory, 0.6-m Cassegrain telesope
l'Estelot Observatory, 0.3-m Newtonian telesope
Detetor: CCD in all ases
Filter(s): B; V;R
Comparison star(s): GSC 4431 386
Chek star(s): None
Transformed to a standard system: No
Availability of the data:
Upon request
Type of variability: SX Phe:
2 IBVS 4974
Figure 1.
Remarks:
The variability of NSV 11766 was rst announed by Geyer et al. (1955), and
nally listed in the NSV atalogue (Kholopov, 1982) as an unstudied variable with
rapid light hanges between the photographi magnitudes 11.6 and 12.0. In a
program for searhing new variables, the star was observed in the B, V , and R bands
between May 1997 and June 2000, and also some observations where obtained in I.
Photometri data show that NSV 11766 is atually a periodi rapid variable with a
period lose to 0.12 days and an amplitude of 0:
m
30 in the V band (Figure 1), 0:
m
39
in B, 0:
m
25 in R, and 0:
m
25 in I. Its short period and relatively large amplitude
suggest that this objet might be an SX Phe variable, although additional data
should denitively determine its type. Photometry also indiates that the period
of this objet has remained stable within the given unertainty. The following
ephemeris was omputed for light maxima:
Max: = HJD 2451697:6040 + 0:
d
1181533 E:
 0:0015  0:0000002
Referenes:
Geyer, E., Kippenhahn, R., Strohmeier, W., 1955, Kleine Veroentlihungen der Univer-
sitats-Sternwarte zu Berlin-Babelsberg, No. 9
Kholopov, P.N., editor, 1982, New Catalogue of Suspeted Variable Stars, Mosow
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CCD LIGHT CURVES OF ROTSE1 VARIABLES, III:
GSC2625.1563 HERCULIS
BL

ATTLER, E.
1
; DIETHELM, R.
2
1
BBSAG, Shlusselaher 1, CH-8636 Wald, Switzerland; e-mail: blaettler-waldbluewin.h
2
BBSAG, Rennweg 1, CH-4118 Rodersdorf, Switzerland; e-mail: diethelmastro.unibas.h
Name of the objet:
GSC2625.1563 = ROTSE1 J180835.74+334205.7
Equatorial oordinates: Equinox:
R.A.= 18
h
08
m
35.74
s
DEC.= +33
Æ
42
0
05.7
00
2000.0
Observatory and telesope:
Private observatory, Shlusselaher, Wald, 0.15-m refrator
Detetor: SBIG ST-7 CCD amera
Filter(s): None
Comparison star(s): GSC2625.1672
Chek star(s): GSC2629.1855
Availability of the data:
Upon request from diethelmastro.unibas.h
Type of variability: EW
Remarks:
As a byprodut of the ROTSE1 CCD survey, a large number of new variables have
been disovered (Akerlof et al., 2000). In a series of papers, we report unltered
CCD observations for some of the lose binary systems (type EW and E) in the list
of Akerlof et al. (2000). GSC2625.1563 was observed with our CCD equipment as
mentioned above during 4 nights between JD2451746 and JD2451781. A total of
155 CCD frames were measured and Figure 1 shows these observations folded with
the elements
JD(min; hel) = 2451746:5126(4) + 0:2942801(12) E:
These elements of variation are dedued from a linear t to the newly deter-
mined normal minima from the ROTSE1 data (JDH2451258.8894(8), primary,
JDH2451277.8726(4), seondary) as well as the 6 minima (2 primary, 4 seondary)
published in BBSAG Bulletin 123.
2 IBVS 4975
Figure 1. CCD light urve (without lter) of GSC2625.1563
Aknowledgements:
This researh made use of the Simbad data base, operated at CDS, Strasbourg,
Frane.
Referenes:
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h, J., Casperson, D., Flet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Hills, J., Kehoe, R., Lee, B., Marshall, S., M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CCD LIGHT CURVES OF ROTSE1 VARIABLES, IV:
GSC2636.1753 LYRAE
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
ATTLER, E.
1
; DIETHELM, R.
2
1
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her 1, CH-8636 Wald, Switzerland; e-mail: blaettler-waldbluewin.h
2
PBBSAG, Rennweg 1, CH-4118 Rodersdorf, Switzerland; e-mail: diethelmastro.unibas.h
Name of the objet:
GSC2636.1753 = ROTSE1 J182712.15+361436.8
Equatorial oordinates: Equinox:
R.A.= 18
h
27
m
12.15
s
DEC.= +36
Æ
14
0
36.8
00
2000.0
Observatory and telesope:
Private observatory Shlusselaher, Wald, 0.15-m refrator
Detetor: SBIG ST-7 CCD amera
Filter(s): None
Comparison star(s): GSC2636.1584
Chek star(s): GSC2636.1675
Availability of the data:
Upon request from diethelmastro.unibas.h
Type of variability: EW
Remarks:
As a byprodut of the ROTSE1 CCD survey, a large number of new variables have
been disovered (Akerlof et al., 2000). In a series of papers, we report unltered
CCD observations for some of the lose binary systems (type EW and E) in the list
of Akerlof et al. (2000). GSC2636.1753 was observed with our CCD equipment as
mentioned above during 4 nights between JD2451757 and JD2451781. A total of
134 CCD frames were measured and Figure 1 shows these observations folded with
the elements
JD(min; hel) = 2451757:5642(4) + 0:2731270(15) E:
These elements of variation are dedued from a linear t to the newly deter-
mined normal minima from the ROTSE1 data (JDH2451260.8816(14), seondary,
JDH2451288.8797(8), primary) as well as the 5 minima (3 primary, 2 seondary)
published in BBSAG Bulletin 123.
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Figure 1. CCD light urve (without lter) of GSC2636.1753
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BVRI OBSERVATIONS OF V516 CYGNI IN OUTBURST
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2
1
Osservatorio Astronomio, Universita di Perugia, Via A. Pasoli I-06100 Perugia, Italy
2
Teramo Astronomial Observatory, Collurania, Teramo, Italy
V516 Cyg is a dwarf nova (DN) that varies between m
pg
' 13:8 and m
pg
' 16:8
(Downes & Shara 1993), but only a few photometri observations are available in the
literature. We have already analysed this soure in Spogli et al. (1998), but in that ase
we observed the soure only during the desending phase after an outburst. In that period
it had olour indies of B V = 0:1, V  R

= 0:2, V  I

= 0:2 at the apparent maximum.
We observed this DN at the Astronomial Observatory of Collurania{Teramo during
August{September 1998 with the aim to better evaluate the photometri behaviour during
all the outburst phase. The instruments used and the photometri tehniques have been
already desribed in Spogli et al. (2000).
We re-alibrated the omparison stars in the nding hart reported by Spogli et al.
(1998). The standard magnitudes are listed in Table 1. Moreover, we measured the B
magnitudes for the stars 2 and 3. Although the star 1 is double, we used it as a omparison
star beause the aperture size is suÆiently large to ollet the light oming from both
the soures. Probably one of these is the radio soure WSRTGP 2045+4144 (Taylor et
al. 1996).
Table 1: BV R

I

magnitudes of the seleted omparison stars
No. B V R

I

1 15.05 0.06 14.20 0.04 13.71 0.04 13.25 0.04
2 16.56 0.07 15.34 0.04 14.72 0.04 14.15 0.04
3 17.07 0.08 15.57 0.05 14.82 0.04 13.91 0.04
Two stars whih are very bright in the infrared band are visible in the eld of view,
and were used to evaluate olour eets. One star (with V = 21:0 0:5, R

= 17:2 0:1,
I

= 13:26 0:05) is situated ' 86
0
E and ' 53
0
N with respet to V516 Cyg. The other
(V = 19:20:3, R

= 16:90:1, I

= 13:950:05) is ' 3
0
W and ' 26
0
N with respet to
the DN. We alibrated the magnitudes also at the Astronomial Observatory of Perugia
and no relevant dierenes are notieable.
The omparison stars were used to nd the value of the zero point of the magnitude
sale for eah CCD image and, then, to measure the dwarf nova standard magnitude and
its error. Although for many observational runs we obtained more than one CCD image
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Figure 1. V light urve of V516 Cyg.
Figure 2. Colour index variations of V516 Cyg during the outburst
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Table 2: BV R

I

magnitudes of V516 Cyg
JD
B V R

I

(2451000+)
52.4202 15.85 0.03 15.58 0.04 15.40 0.02 15.11 0.03
53.4277 16.74 0.07 16.36 0.02 16.10 0.01 15.66 0.01
56.3205 17.37 0.03 16.85 0.04 16.49 0.01 15.97 0.05
56.4615 17.69 0.02 17.03 0.04 16.61 0.02 15.96 0.04
57.3540 17.53 0.02 16.93 0.03 16.54 0.02 15.92 0.02
57.5042 17.46 0.03 16.85 0.02 16.43 0.01 15.82 0.03
58.3344 17.15 0.04 16.48 0.04 16.02 0.01 15.40 0.02
58.4545 17.08 0.02 16.40 0.03 16.03 0.02 15.49 0.03
59.3086 15.09 0.02 14.77 0.05 14.58 0.01 14.37 0.01
59.4285 14.73 0.01 14.44 0.05 14.31 0.01 14.14 0.02
60.3679 14.23 0.01 14.00 0.04 13.89 0.01 13.82 0.02
60.4603 14.17 0.01 13.96 0.06 13.82 0.03 13.76 0.05
63.3205 15.00 0.03 14.83 0.01 14.63 0.01 14.47 0.03
67.3155 18.00 0.05 17.42 0.01 16.86 0.07 16.41 0.02
(usually two in every lter), Table 2 reports only the average values. All photometri V
measurements are shown in Figure 1.
At the beginning the dwarf nova was delining from a previous outburst and, at the end
of August, it reahed the minimum values of magnitude: B = 17:7, V = 17:0, R

= 16:6
and I

= 16:0. The new rising phase started a few days after and V516 Cyg reahed
the maximum in the night of September 3rd (JD 2451060), with B = 14:2, V = 14:0,
R

= 13:9 and I

= 13:8. The star returned to minimum on September 10th (JD 2451067)
with V ' 17:4, with a dierene between the minimum and the maximum of V ' 3:4:
our data show that sometimes V516 Cyg beomes fainter than the values listed by many
atalogues. In this phase rapid osillations are evident within a range of almost half a
magnitude (see Fig. 1).
Figure 2 shows the almost entire loop of the B   V olour index as a funtion of
magnitude for V516 Cyg. At similar brightness levels, the system is bluer during deline
and redder at rise.
Only very few investigations of olour hanges in DNe during the full outburst yle
have been arried out up to date. The few observations reported in literature show that
some soures follow a loop in the olour{magnitude diagram (see Warner 1995). This
behaviour an be well explained with disk instability models. In these models, bursts
whih begin at a small disk radius (inside-out) produe symmetri light urves with om-
parable rise and deline times, while eruptions starting at a large disk radius (outside-in)
generate asymmetri light urves with short rise times and protrated delines (Cannizzo
& Kenyon 1987). The olour{magnitude loop an also be used to separate outside-in and
inside-out outburst: in the rst ase the evolution of the olours is haraterised by a
large loop in the C{M diagram, while the olour evolution is exatly the same in the rise
and deline phase for the inside-out outburst (the loop ollapses to a line in the C{M
diagram).
The fat that the outside-in outburst produes a reddening in olour when the insta-
bility sets in is basially equivalent to the UV delay phenomenon at the onset of outburst
(for a review see Osaki 1996). In this ase we obviously have a large loop in the olour{
4 IBVS 4977
magnitude diagram.
Our data show a large loop in the C{M diagram of V516 Cyg, whih suggests that
the predited outside-in outburst of disk instability models are in agreement with the
observations presented here.
In onlusion, we an say that the data presented here an be onsidered a substantial
ontribution to the poor optial database of V516 Cyg. In partiular these measurements
omplete the preeding data reported in Spogli et al. (1998) overing for the rst time
the optial multiolour behavior over the outburst yle.
Our observations are in agreement with outside-in outbursts, as desribed by Cannizzo
& Kenyon (1987) in their disk instability models. The observed outburst probably starts
in the outer part of the disk and the heating front propagates from the outside to the
inside.
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es:
Cannizzo, J.K., Kenyon, S.J., 1987, ApJ, 320, 319
Downes, R.A., Shara, M.M., 1993, PASP, 105, 127
Osaki, Y., 1996, PASP, 108, 39
Spogli, C., Fiorui, M., Tosti, G., 1998, A&AS, 130, 485
Spogli, C., Fiorui, M., Raimondo, G., 2000, IBVS, No. 4944
Taylor, A.R., Goss, W.M., Coleman, P.H., et al., 1996, ApJS, 107, 239
Warner, B., 1995, \Catalysmi Variable Stars", Cambridge University Press, Cambridge
COMMISSIONS 27 AND 42 OF THE IAU
INFORMATION BULLETIN ON VARIABLE STARS
Number 4978
Konkoly Observatory
Budapest
31 Otober 2000
HU ISSN 0374 { 0676
BVRI OBSERVATIONS OF KT PERSEI IN OUTBURST
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KT Persei is a well known dwarf nova (DN) of the Z Cam subtype, haraterized by an
orbital period of 0.1627 days and a typial time interval between two subsequent outbursts
of 26 days (Ritter & Kolb 1998). The seondary has a spetral type of M3:3 1 and an
apparent brightness of V = 17:9 (Thorstensen & Ringwald 1997).
The observations were taken at the Astronomial Observatory of Collurania{Teramo
with the 0.72-m Rithey{Chretien reetor, equipped with a Tektronix 512 CCD am-
era and B, V (Johnson), R

, I

(Cousins) lters. The photometri tehniques used have
already been desribed by Spogli et al. (2000a and 2000b). We alibrated some of the om-
parison stars in the nding hart reported by Misselt (1996). The standard magnitudes
are reported in Table 1. Considering the standard deviation, our data are in agreement
with the measurements arried out by Misselt (1996), but show small systemati dier-
enes with respet to the data published by Henden & Honeyutt (1997). In any ase
dierenes are always within three standard deviations. Moreover we have inluded the
alibration for the I

lter.
Table 1: BV R

I

magnitudes of the seleted omparison stars
No. B V R

I

1 13.09 0.04 12.56 0.04 12.22 0.04 11.86 0.04
4 16.52 0.06 15.16 0.04 14.35 0.04 13.50 0.05
5 15.35 0.05 14.26 0.04 13.64 0.04 13.06 0.05
7 13.93 0.04 13.27 0.04 12.84 0.04 12.41 0.04
8 16.53 0.06 15.68 0.04 15.18 0.05 14.64 0.05
We observed KT Per in August-September 1998 during all the outburst, from the rise
to the maximum to the subsequent deline. In Table 2 we report the BV R

I

magnitudes
while the V light urve an be found in Figure 1. The observed maximum was V ' 12:5,
a value whih is fainter than other outbursts observed in this soure, but that an be
onsidered quite typial. This outburst follows a partiular faint state (V ' 15:6 in
Otober 27th) that onrms the evidene that sometimes KT Per beomes fainter than
the minimum of V = 15:
m
4 listed by many atalogues (Thorstensen & Ringwald 1997).
The dierenes between the minimum and the maximum are: B ' 3:3, V ' 3:0,
R

' 2:7 and I

' 2:0.
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Figure 1. V light urve of KT Per
Figure 2. Colour index variations of KT Per during the outburst
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Figure 3. Spetral slope hanges in KT Per during the rise (left panel) and the deline (right panel).
The date (JD 2451000+) is reported near the uxes
Table 2: BV R

I

magnitudes of KT Per
JD
B V R

I

(2451000+)
52.4194 16.01 0.05 15.61 0.02 15.03 0.02 14.21 0.01
56.5715 15.69 0.03 15.25 0.01 14.72 0.02 13.94 0.01
57.5769 13.78 0.03 13.47 0.02 13.20 0.02 12.90 0.01
57.6315 13.50 0.03 13.22 0.01 12.98 0.02 12.72 0.01
58.5457 12.73 0.02 12.54 0.01 12.33 0.02 12.16 0.01
58.6273 12.74 0.04 12.58 0.02 12.38 0.03 12.18 0.01
59.5499 13.08 0.02 12.93 0.01 12.69 0.02 12.47 0.01
59.6311 13.12 0.04 12.98 0.05 12.75 0.04 12.51 0.01
60.4197 13.68 0.03 13.53 0.05 13.27 0.04 12.94 0.03
63.4232 15.87 0.03 15.40 0.01 14.88 0.02 14.18 0.02
67.3987 15.65 0.03 15.21 0.03 14.89 0.02 14.20 0.02
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Figure 2 shows almost the entire loop of the B   V olour index as a funtion of
magnitude for KT Per. Obviously during the maximum the DN is blue (B   V ' 0:2)
and during the minimum redder (B V ' 0:4), but it is important to remark that for the
rst part of the deline the system remains blue or beomes bluer. This behaviour an
be well explained with disk instability models as desribed in Spogli et al. (2000b). Our
data show a large loop in the olour-magnitude diagram for KT Per, therefore onstrain
theoretial models and suggest that the predited outside-in outburst of disk instability
models are in agreement with the observations.
BV R

I

observations of dwarf novae allow to evaluate the optial spetral behaviour
and, therefore, they an be used as a test to ompare theoretial models of aretion
disk emission. In partiular they an be used to verify the often quoted theoretial ux
distribution of a stationary (innitely) large aretion disk whose surfae elements radiate
as blak body spetra (F () / 
1=3
, see, e.g., Warner 1995).
To study the behaviour of the optial ontinuum during the outburst, we onverted
the BV R

I

magnitudes in uxes using the onversion fators reported by Bessell (1979).
We orreted our observations for interstellar reddening adopting the value E
B V
= 0:2
reported by La Dous (1989), then we have A
V
' 0:6. For a orretion of the uxes in
the B;R

and I

bands we used the interpolation formula of Cardelli, Clayton & Mathis
(1989).
Using the ux values so obtained we noted that at minimum the spetral distribution
is dominated by the emission of the seondary star, while at maximum the spetral dis-
tribution follows a power law (F () / 

) with  ' 0:6. Figure 3 shows the spetral
slope hanges in KT Per in logarithmi sales. During the deline the high frequeny ux
remains strong, a behaviour that may be onsistent with a strong irradiation of the hot
inner part of the disk while the outer part is already ooling.
These data onrm that at least for a sample of DNe (KT Per, SY Cn, DX And,
V660 Her, AL Com, V503 Cyg, see Spogli et al. 1993, 1998, 2000a) it is not possible to
approximate their emission during outburst by a sum over all ontributions of surfae
elements of an innitely large steady-state disk, whih radiate like blak bodies.
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BROAD BAND PHOTOMETRY OF CG CYGNI
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_
IBANO

GLU, C.
Ege University Observatory, 35100 Bornova, Izmir, Turkey
email: afsarastronomy.si.ege.edu.tr, ibanogluastronomy.si.ege.edu.tr
Name of the objet:
CG Cyg = BD+34
Æ
4217
Equatorial oordinates: Equinox:
R.A.= 20
h
58
m
13:
s
50 DEC.= 35
Æ
10:
0
5 2000
Observatory and telesope:
Ege University Observatory, 48-m Cassegrain telesope
Detetor: Hamamatsu, R4457 (PMT)
Filter(s): B, V and R lters of Johnson UBV system
Comparison star(s): BD+34
Æ
4216
Availability of the data:
Upon request
Type of variability: RS CVn
Remarks:
We obtained the wide band photometry of CG Cygni at Ege University Observatory.
In Figure 1 we show the V -band light urve of the system obtained in June-July
2000.
Aknowledgements:
The authors would like to thank Dr. S. Evren, A. Devlen and G. Tas for their
assistane during the observations.
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Figure 1. The V -band light urve of CG Cyg
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THREE-COLOUR PHOTOMETRY OF IN COMAE
AFSAR, M.,
_
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
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Ege University Observatory, 35100 Bornova, Izmir, Turkey
email: afsarastronomy.s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Name of the objet:
IN Com = BD+26
Æ
2405 = HD 112313
Equatorial oordinates: Equinox:
R.A.= 12
h
55
m
33:
s
70 DEC.= 25
Æ
53:
0
5 2000
Observatory and telesope:
Ege University Observatory, 48-m Cassegrain telesope
Detetor: Hamamatsu, R4457 (PMT)
Filter(s): B, V and R lters of Johnson UBV system
Comparison star(s): HD 112299
Chek star(s): HD 111812
Availability of the data:
Upon request
Type of variability: R:/PN
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Figure 1. The B; V;R light urve obtained be-
tween Marh 9 and 25, 2000 of IN Com.
Figure 2. The B; V;R light urve obtained be-
tween May 4 and 12, 2000 of IN Com.
Remarks:
IN Comae was observed at Ege University Observatory with the 48-m Cassegrain
telesope. Two light urves in B; V;R were obtained with about two months in-
terval. The light urves are shown in Figures 1 and 2. The points indiate nightly
mean observed magnitude and the bars are their standard deviations. The phases of
the observations were omputed by using the following light elements (Strassmeier
et al. 1997):
JD(Hel) = 2449415:0 + 5:
d
913 E:
The standard deviations of dierential magnitude is about 0:
m
007 for the photomet-
ri system. The dierenes of the apparent magnitudes of omparison and hek
stars are almost onstant during the observing season. Standard deviations of this
dierenes do not exeed 3. However, the magnitude dierenes between IN Com
and omparison hange onsiderably at same night and are above 3. Therefore,
the large deviations in Figures 1 and 2 originate from the IN Com itself (
_
Ibanoglu
et al. 2000). Note that the shape of the light urve of the system diers within a
two-month time interval.
Aknowledgements:
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assistane during the observations. This study was supported by Ege University
Resear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t No. 98 FEN 053), as a thesis of MS of M. Afsar.
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GSC 2293-1021:
A NEWLY DISCOVERED W URSAE MAJORIS VARIABLE
LIU, Z. L.; ZHOU, A. Y.; XU, D. W.; LU, Y.
Beijing Astronomial Observatory, Chinese Aademy of Sienes, Beijing 100012, P.R. China,
e-mail: lzlbao.a.n
The new variable star GSC 2293-1021 ( = 01
h
28
m
54:
s
54, Æ = 30
Æ
08
0
02:
00
7, B1950,
V = 14:1) was hosen as one of the omparison stars during the observations of the
high-amplitude Æ Suti variable UV Tri. GSC 2293-1021 was rst suspeted to be a
variable star on November 17, 1999. Sine then, it was observed until January 2000
using the red-sensitive Thomson TH 7882 CCD photometer (Wei et al. 1990) attahed
to the 85-m Cassegrain telesope at the Xinglong Station of the Beijing Astronomial
Observatory (BAO). The dimensions of the CCD detetor are 13.25 mm  8.83 mm,
onsisting of 576  384 pixels, whih orresponds to a sky eld-of-view of 12:
0
3  8:
0
4.
The Johnson V lter and 5 omparison stars (C
1
, C
2
, C
3
, C
4
, C
5
) were used. C
1
= GSC 2293-1422 ( = 01
h
29
m
15:
s
73, Æ = 30
Æ
06
0
08:
00
4, B1950, V = 13:4), C
2
= GSC
2293-1028 ( = 01
h
29
m
19:
s
64, Æ = 30
Æ
08
0
13:
00
4, B1950, V = 12:9), C
3
= GSC 2293-1027
( = 01
h
29
m
11:
s
76, Æ = 30
Æ
11
0
53:
00
2, B1950, V = 13:6), C
4
= GSC 2293-1461 ( =
01
h
29
m
13:
s
83, Æ = 30
Æ
02
0
19:
00
6, B1950, V = 14:0), C
5
= GSC 2293-1456 ( = 01
h
29
m
03:
s
60,
Æ = 30
Æ
05
0
54:
00
8, B1950, V = 14:1). The relative positions of the new variable and the
omparison stars are shown in Fig. 1. Depending on the weather onditions from night to
night, dierent exposure times (ranging from 20 to 80 seonds) were used. No variability
higher than 0.01 mag was found for any of the 5 omparison stars. However, we found the
magnitude dierene between GSC 2293-1021 and all other omparison stars to vary as
a sine-like urve. We used Hao's (1991) program and PERIOD96 (Sperl 1996) to om-
plete the period analysis. An osillation frequeny of 7.665 d
 1
(period = 0.131 days)
was obtained. However, we found the magnitudes of both maxima to be unequal. So, we
think that this might indiate two elipses evenly spaed with a period of 0.262 days. The
light urve of two nights of observations folded with P = 0:262 days is shown in Fig. 2.
To identify the type of the new variable star, we obtained two spetra on February 6 and
Marh 11, 2000 using the low-dispersion Cassegrain spetrograph of the 2.16-m telesope
at the Xinglong Station of BAO. The spetrum of GSC 2293-1021 obtained on Marh 11,
2000 is shown in Fig. 3. In addition to two O
2
telluri bands at 6870

A and 7620

A, some
neutral metal lines, suh as Na ID (5890

A, 5896

A), Cr I (5192

A, 5273

A, 7219

A), and
Ca I (5601

A), an easily be identied the spetrum. Thus, we estimate the spetral type
of GSC 2293-1021 to be between late-G and early-K. Aording to the spetral type and
the shape of the folded light urve, we think that this may be a W Ursae Majoris type
variable.
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Figure 1. Identiation hart of the new variable GSC 2293-1021 (labelled \6") and 5 omparison
stars denoted with No. 1{5 respetively. The sale of the eld is marked on the right bottom part.
North is up and East is to the left
Figure 2. Folded light urve of GSC 2293-1021. The ordinate, V , is the magnitude dierene
between the new variable star and the omparison star C
1
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Figure 3. Spetrum of GSC 2293-1021 obtained on Marh 11, 2000. The ordinate is relative intensity
Aknowledgements. We aknowledge the grant from the National Natural Siene Fund
of China.
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CCD LIGHT CURVES OF ROTSE1 VARIABLES,
V: GSC3131.476 LYRAE, GSC2646.1938 LYRAE
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VAR1
Name of the objet:
GSC3131.476 = ROTSE1 J185052.26+434007.1
Equatorial oordinates: Equinox:
R.A.= 18
h
50
m
52:
s
26 DEC.= +43
Æ
40
0
07:
00
1 2000.0
Comparison star(s): GSC3131.439
Chek star(s): GSC3131.522
Figure 1. CCD light urve (without lter) of GSC3131.476
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VAR2
Name of the objet:
GSC2646.1938 = ROTSE1 J185110.44+353556.1
Equatorial oordinates: Equinox:
R.A.= 18
h
51
m
10:
s
44 DEC.= +35
Æ
35
0
56:
00
1 2000.0
Comparison star(s): GSC2646.1777
Chek star(s): GSC2646.1920
Figure 2. CCD light urve (without lter) of GSC2646.1938
Observatory and telesope:
Private observatory, Shlusselaher, Wald, 0.15-m refrator
Detetor: SBIG ST-7 CCD amera
Filter(s): None
Availability of the data:
Upon request from diethelmastro.unibas.h
Type of variability: EW
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Remarks:
As a byprodut of the ROTSE1 CCD survey, a large number of new variables have
been disovered (Akerlof et al. 2000). In a series of papers, we report unltered
CCD observations for some of the lose binary systems (type EW and E) in the
list of Akerlof et al. (2000). GSC3131.476 (VAR1 in this paper) was observed with
our CCD equipment as mentioned above during 4 nights between JD2451757 and
JD2451781, while the data on GSC2646.1938 (here VAR2) was olleted during 4
nights between JD2451766 and JD2451781. A total of 107 CCD frames were mea-
sured for VAR1 and 119 frames for VAR2. Figures 1 and 2 show these observations
folded with the elements
GSC3131:476: JD(min; hel) = 2451757:4883(5) + 0:2429100(25) E;
GSC2646:1938: JD(min; hel) = 2451766:6097(3) + 0:2860550(12) E:
These elements of variation are dedued from a linear t to the newly deter-
mined normal minima from the ROTSE1 data (VAR1: JDH2451257.8242(2), pri-
mary, JDH2451308.7108(4), seondary; VAR2: JDH2451295.8834(3), seondary,
JDH2451306.7233(5), primary) as well as the minima derived from our data and
given in Blattler (2000).
Aknowledgements:
This researh made use of the Simbad data base, operated at CDS, Strasbourg,
Frane
Referenes:
Akerlof, C., Amrose, S., Balsano, R., Bloh, J., Casperson, D., Flether, S., Gisler, G.,
Hills, J., Kehoe, R., Lee, B., Marshall, S., MKay, T., Pawl, A., Shaefer, J., Szy-
manski, J., Wren, J., 2000, AJ, 119, 1901
Blattler, E., 2000, BBSAG Bulletin, 123, 6
ERRATUM FOR IBVS 4982
In IBVS No. 4982 the period of GSC 2646.1938 should read 0:
d
2890550 instead of
0:
d
2860550.
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DISCOVERY OF ECLIPSING BINARY NATURE OF SAO 31628 =
BD+49
Æ
2997, COMMON COMPARISON STAR FOR CH CYGNI
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2
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University of Southampton, Southampton, SO17 1BJ, UK, e-mail: jenoastro.soton.a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2
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olik.org
On 2000 June 22 and 2000 July 3, we observed the eld ontaining both CH Cygni and
SAO 31628 with the 1-meter Nikel telesope at UCO/Lik Observatory on Mt. Hamilton,
near San Jose, California. The observations onsisted of repeated 10-seond exposures
on 2000 June 22 (843 in all), and 30-seond exposures on 2000 July 3 (487 in all), plus
approximately 21 and 18 seonds of dead-time between eah exposure for CCD readout
and proessing on 22 June and 3 July, respetively. Observations were performed using
a Johnson B lter and the thinned, 1024 1024 SITe CCD urrently in Lik's dewar #5
(24-m pixels). The aim of these observations was to determine the ikering state of
CH Cygni during a dip in optial ux. SAO 31628 was intended to be used as a onstant
omparison star.
As part of our standard observing proedure, eah of the omparison stars, inluding
SAO 31628, was examined for variability with respet to the others. The optial brightness
of SAO 31628 was found to vary by more than 20%, with a light-urve shape indiating
an elipse by a ompanion (see Figure 1). The light urves in Figure 1 were onstruted
by forming the ratio of ounts from SAO 31628 to an ensemble average of 4 other stars
in the eld (see Sokoloski et al. 2000 for details of this proedure), with ounts extrated
using simple aperture photometry. The light urves have been normalized to unity by
dividing by the mean ount rate outside of elipse. The elipse an be seen in its entirety
on 2000 June 22, and the elipse ingress an be seen on 2000 July 3. The elipse duration
is approximately 5 hours, and the time between the 2 elipses (between elipse minimum
on 2000 June 22 and elipse minimum from an extrapolated elipse prole on 2000 July 3)
is 11:242 0:004 days.
The similar shape of the light urves around elipse ingress suggests that we are seeing
a repeat of the same event. Thus, an integral number of orbital periods of the binary
probably ourred between the two observations. In order to investigate this possibility,
we searhed through over 50 hours of our previous Nikel observations of SAO 31628
(spread over 3 years), looking for unexplained variations. We found suh variations, with
the same shape as the June and July 2000 elipses, in a 2.9-hour observation from 1998
July 22. Using this longer baseline, the orbital period of the binary was found to be
P
orb
= 3:747833  0:000007 days. All other possible periods are ruled out by our data,
exept perhaps P
orb
= 1:8739170:000004 days (i.e. half the above period). We had only
1/2 hour of data with whih to test the hypothesis of a 1.873917 day period, and the data
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Figure 1. Dierential B-band light urves for SAO 31628. The data from the 2 nights are shifted and
overlaid to ompare the light urve shapes. In the upper panel, the 22 June data are highlighted with
larger plot symbols. In the lower panel, the data from 3 July 2000 are highlighted. The light-urve
shapes appear to math quite losely in the region that overlaps
quality was poor due to high bakground. Beause of our lak of good data at this period,
we also annot say anything about the presene, or shape, of a seondary elipse around
phase 0.5 of the 3.7 day orbital period. Finally, for ompleteness, we mention that there is
also the possibility that the orbital period ould in fat be P
orb
= 7:49567 0:00002 days,
if one of the elipses in 2000 is a primary and the other a seondary elipse. Given the
similarity of the elipse shapes, however, we view this possibility as unlikely. In summary,
we nd that minimum in B light ours on the ephemeris:
B
min
= HJD 2451717:8150 0:0005 + E  (3:747833 0:000007) days;
where E is the number of yles sine HJD = 2451717:8150 0:0005.
A searh of the Hipparos/Tyho atalog indiates that SAO 31628 (Tyho identier
TYC 3551-00642-1) was agged both for apparent variability and suspeted dupliity.
Our observations onrm both the variability and dupliity. The SIMBAD database lists
SAO 31628 as a star with B = 9:62, V = 9:36, and spetral type A5.
With its brightness so similar to that of the irregularly variable symbioti star CH
Cygni, and it also being less than 4
0
away, SAO 31628 has been a natural hoie for a
omparison star by many observers (e.g. Rodgers et al. 1997, Leedjarv & Mikolajewski
1995, Panov & Stegert 1994, and Hoard 1993 just in the past few years). However, with
variations in B of up to 0.2 mag every 3.7 days (omparable to the variations in CH Cygni),
and possible variations every 1.9 days, some of the published observations of CH Cygni
are likely to have been aeted by the SAO 31628 elipse. SAO 31628 should therefore
be used with aution, and with awareness of the time of observations with respet to the
phase of the binary motion. Additional observations of SAO 31628, to onrm the orbital
period and searh for a seondary elipse, would be useful.
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ON THE VARIABILITY OF A0{A2 LUMINOSITY CLASS III{V STARS
ADELMAN, S.J.; FLORES, R.S.C., JR.; PATEL, V.J.
Department of Physis, The Citadel, 171 Moultrie Street, Charleston, SC 29409, USA,
email: adelmansitadel.edu, 2oresritadel.edu, patelvitadel.edu
This paper investigates the Hipparos photometry (ESA 1997) of luminosity lass III{V
A0{A2 stars from the Bright Star Catalogue, 5th edition (Hoeit & Warren 1991) and the
Supplement of the 4th edition (Hoeit et al. 1983). These stars inlude Æ Suti variables,
elipsing binaries, SX Phe stars, ellipsoidal variables, and a few CP stars (although most
studied by Adelman (1998) were exluded) along with mirovariables and many stars
whih need additional observations to determine their variability type.
Table 1 lists the mean amplitudes of various spetral types whih have at least 3 lass
members. These values indiate the mean variability. We exluded stars with spurious
variability due to dupliity. A few values were alulated again when they inluded
stars whose amplitudes were muh larger than those typial of their spetral type. The
mean amplitudes are smaller than those of the orresponding supergiants (Adelman &
Albayrak 1997 and Adelman, Cay, Cay, & Koer 2000) and are generally omparable with
the smallest suh values previously seen in similar papers among the late B III{V stars
(Adelman, Gentry, & Sudiana 2000), the A3{F0 III{V stars (Adelman 2000a), and the
K0{K4 III stars (Adelman 2000b).
Table 2 (available eletronially from the IBVS site as 4984-t2.txt and 4984-t2.tex)
ontains the values for the individual A0{A2 III{V stars inluding those whih were not
used in ompiling these means. It lists for eah star the HR number (if any), names
(Bayer, Flamsteed, or variable star designations), the V magnitude from the Bright Star
Catalogue and its Supplement, the spetral type, the Hipparos number, the standard
error (mag), the amplitude (mag), and omments (type of variable using the GCVS and
NSV designations). The NSV number is inluded in the omments eld if another name
is given in the names olumn. Hipparos photometry does not onrm the reported
variability of some stars whih might indiate a hange in the stellar behavior or reet
the quality of the previous photometry. Table 2 also ontains stars with amplitudes of
0:
m
01 whih are andidates for use as standards.
Table 3 lists seleted stars with amplitudes of variability signiantly greater than
those of stars with the same spetral types, usually a fator of 1.67 greater than the type
mean, typially 0:
m
04. Some are well-known variables. Many of those with amplitudes of
0:
m
04 require further study. We doubt that  CMa (Sirius) is really variable.
Aknowledgements. SJA wishes to thank the Citadel Development Foundation for their
support. RSCF has a US Marine Corps Sholarship.
2 IBVS 4984
Table 1: The mean amplitudes of various types of A0{A2 stars
Spetral
Number
Mean amplitude
Comment
lass (mag)
A0III 23 0.025 0.006
A1III 4 0.025 0.006
A2III 12 0.022 0.006
A0III{IV 3 0.027 0.012
A2III{IV 4 0.028 0.005
A0IV 22 0.030 0.051
21 0.020 0.004 without 
2
Hya
A1IV 10 0.022 0.006
A2IV 34 0.029 0.032
32 0.022 0.006 without YZ Cas &  Aur
A2IV{V 3 0.023 0.012
A0V 238 0.025 0.024
231 0.022 0.007 without 7 stars
A0{1V 6 0.028 0.008
A1V 200 0.024 0.017
197 0.022 0.007 without TU Hor,  CMa, & 75 KS Peg
A1{2V 4 0.030 0.000
A2V 199 0.027 0.043
196 0.023 0.009 without 31 Cam, V2368 Oph, & SX Phe
A2{A3V 6 0.082 0.146
5 0.022 0.004 without ES Lib
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Table 3: Some stars with amplitudes great than stars of similar spetral type
Name
HD Spetral HIP SE Amp.
Comments
No. Type No. (mag) (mag)
HR 444 9484 A0III 7222 0.0010 0.04
HR 3962 87318 A0III{IV 49294 0.0010 0.04

2
Hya 96314 A0IV 54255 0.0041 0.26 EB
21 YZ Cas 4161 A2IV 3572 0.0008 0.20 EA/DM
34  Aur 40183 A2IV 28360 0.0006 0.07 EA
23642 A0Vp* 17704 0.0013 0.04
24966 A0V 18437 0.0009 0.04
HR 1524 30397 A0V 22136 0.0009 0.04
IW CMa 45382 A0V 30583 0.0011 0.09 U
HR 2328 45380 A0Vn 30675 0.0141 0.04 U
50126 A0V 32715 0.0011 0.04
PS Pup 60168 A0V 36608 0.0022 0.10 EA
HR 3019 63112 A0V 37951 0.0008 0.04
BU CMi 65241 A0V 38945 0.0020 0.10 NSV 3829, EA
37 OW Hya 83650 A0Vn 47427 0.0015 0.33 EA
HR 4428 99922 A0V 56078 0.0020 0.12 U
113457 A0V 63839 0.0008 0.04
203112 A0V 105237 0.0009 0.04
Æ Sl 223352 A0V 117452 0.0014 0.09
152521 A0/1V 82792 0.0017 0.04
BD Phe 11413 A1Vp 8593 0.0017 0.04 DSCT
HR 597 12467 A1V 10054 0.0009 0.04
HR 875 18331 A1Vn 13717 0.0016 0.06
TU Hor 21981 A1V 16339 0.0053 0.14 ELL
NSV 1359 24071 A1V 17797 0.0006 0.05 U
9  CMa 48915 A1Vm 32349 0.0024 0.19
34 Hya 83373 A1V 47249 0.0009 0.04
HR 4805 109860 A1V 61637 0.0010 0.04
131637 A1V 73102 0.0008 0.04
133330 A1V 73635 0.0009 0.04
75 KS Peg 222133 A1Vn 116611 0.0045 0.10 EB
V357 And 5066 A2V 4129 0.0025 0.06 P
14172 A2V 10856 0.0009 0.04
32 Eri 24554 A2V 18255 0.0011 0.06 U
HR 1324 26961 A2V 20070 0.0031 0.06 ELL
35859 A2V 25298 0.0010 0.04
31 Cam 39220 A2V 27971 0.0029 0.16 EB
HR 3335 71581 A2V 41475 0.0011 0.04 EA/DM
102481 A2V 57556 0.0009 0.04
HR 6169 149632 A2V 81231 0.0009 0.04
V2368 Oph 156208 A2V 84479 0.0008 0.13 NSV 8438, EA
HR 7857 195922 A2Vnn 101473 0.0015 0.04 U
SX Phe 223065 A2V 117254 0.0216 0.59 SXPHE
VZ Ps 214484 A2Vp 111809 0.0005 0.04 EA
ES Lib 135681 A2/3V 74765 0.0188 0.38 EB/KE
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VAR1
Name of the objet:
GSC3123.1618 = ROTSE1 J185538.25+405859.0
Equatorial oordinates: Equinox:
R.A.= 18
h
55
m
38:
s
25 DEC.= +40
Æ
58
0
59:
00
0 2000.0
Comparison star(s): GSC3123.1854
Chek star(s): GSC3123.1116
Figure 1. CCD light urve (without lter) of GSC3123.1618
2 IBVS 4985
VAR2
Name of the objet:
GSC3551.81 = ROTSE1 J192954.62+485500.5
Equatorial oordinates: Equinox:
R.A.= 19
h
29
m
54:
s
62 DEC.= +48
Æ
55
0
00:
00
5 2000.0
Comparison star(s): GSC3551.85
Chek star(s): GSC3551.99
Figure 2. CCD light urve (without lter) of GSC3551.81
Observatory and telesope:
Private observatory Shlusselaher, Wald, 0.15-m refrator
Detetor: SBIG ST-7 CCD amera
Filter(s): None
Availability of the data:
Upon request from diethelmastro.unibas.h
Type of variability: EW
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Remarks:
As a byprodut of the ROTSE1 CCD survey, a large number of new variables have
been disovered (Akerlof et al. 2000). In a series of papers, we report unltered
CCD observations for some of the lose binary systems (type EW and E) in the list
of Akerlof et al. (2000). GSC3123.1618 (VAR1 in this paper) was observed with
our CCD equipment as mentioned above during 4 nights between JD2451766 and
JD2451781, while the data on GSC3551.81 (here VAR2) was olleted during 4
nights between JD2451766 and JD2451781. A total of 118 CCD frames were mea-
sured for VAR1 and 112 frames for VAR2. Figures 1 and 2 show these observations
folded with the elements
GSC3123.1618: JD(min; hel) = 2451766:5843(2) + 0:2559007(10) E;
GSC3551.81: JD(min; hel) = 2451771:3637(2) + 0:3069917(12) E:
These elements of variation are dedued from a linear t to the newly determined
normal minima from the ROTSE1 data (VAR1: JDH2451295.8551(25), seondary,
JDH2451306.7304(16), primary; VAR2: JDH2451287.8512(2), primary) as well as
the minima derived from our data and given in Blattler (2000).
Aknowledgements:
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UY PISCIUM: 1990{1992
ZSOLDOS, E.
Konkoly Observatory, Budapest, P.O.Box 67, 1525 Hungary, email: zsoldoskonkoly.hu
The variability of UY Pisium was disovered by Strohmeier (Strohmeier et al. 1957).
Huth (1959) deteted 100{150 days long yles from photographi plates. The spetral
type of the star was estimated as M0 (Vyssotsky & Balz 1958) or K (Gotz & Wenzel 1962).
Its luminosity lass is unknown. The only photoeletri photometry of the variable was
published by Eggen (1973), who estimated a period of about 80 days from his observations.
The star is lassied as SRD in the General Catalogue of Variable Stars.
I observed UY Ps in 1990{1992 in Budapest with the 24-inh telesope of Konkoly
Observatory. The observing irumstanes were the same as mentioned in previous papers
(Zsoldos 1993, 1995). I used HD 7346 as a omparison star (V = 8:500, B   V = 1:093)
(Ohsenbein et al. 2000) and HD 7529 as a hek. The observations are given in Table 1
and Fig. 1.
Table 1: Photometry of UY Pisium
J.D. V B   V
2448163.477 9.099 1.697
48176.428 9.098 1.719
48187.404 9.043 1.692
48190.386 9.036 1.735
48202.371 8.971 1.733
48271.245 8.990 1.803
48480.540 8.905 1.747
48485.556 8.916 1.761
48502.497 8.914 1.749
48506.508 8.944 1.780
48534.474 9.023 1.780
48536.451 9.028 1.747
48561.389 9.072 1.777
48562.371 9.077 1.765
48593.304 9.096 1.754
2448897.438 8.941 1.832
Figure 1 shows the light urve of UY Ps (inluding Eggen's observations, too) phased
with a period of 133:
d
8. This is longer than the estimate by Eggen but is in agreement with
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that of Huth. The amplitude seems to be variable, it was ertainly larger when Eggen
observed the star. The B   V olour (not shown in Fig. 1) does not show any variation
orrelated with the light urve.
0 .2 .4 .6 .8 1 1.2
9.2
9.1
9
8.9
8.8
8.7
phase
V
Figure 1. The light urve of UY Pisium. The dots are from Table 1, the irles are Eggen's
observations.
The star does not seem to be a SRD variable. Its olour index is too red, more
appropriate to an M than a K star as given in the GCVS. The late spetral type and the
small amplitude indiates that a lassiation of SRA might be more appropriate.
This researh has made use of the SIMBAD database, operated at CDS, Strasbourg,
Frane.
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OMGREN PHOTOMETRY OF THE T TAURI STAR
SU AURIGAE: MULTI-TIMESCALE LIGHT VARIATIONS
NADALIN, I.; DEWARF, L.E.; GUINAN, E.F.
Villanova University, Villanova, PA, USA, e-mail: ldewarfemail.villanova.edu
Intensive long-term photoeletri photometry of lassial T Tauri stars (CTTS) an
provide fundamental new information that helps to understand stars in the early stages
of evolution. CTTS typially have spetral types from F to K, exhibit weak H and
Ca IIH&K emissions, have broad absorption lines (implying rapid rotation), and are
loated well above the main-sequene. One of the brightest arhetypial CTT stars, SU
Aurigae (HD 282624; G2 IIIe; hV i = +9:
m
20; hB   V i = +0:
m
90) is observed to undergo
rapid and dramati light variations. These light variations appear not to be aompanied
by spetral hanges (Herbst & Shevhenko, 1999). This implies possible obsuration of the
star by dust with properties similar to the interstellar medium (ISM). In a previous paper
by the authors (DeWarf et al., 1998; hereafter Paper I), the interstellar absorption of SU
Aur was determined, and when ombined with the Hipparos distane, yielded estimates
of its absolute magnitude and intrinsi olors. These values plaed SU Aur about 1.8
mag above the main-sequene for its respetive unreddened spetral type. In Paper I,
SU Aur was plotted on pre-main sequene (PMS) evolution traks and an age of about 4
Myrs and a mass of 1:9 0:1 M

was asertained. The observations presented here were
made using the 0.8-m Four College Automati Photoeletri Telesope (APT), in Arizona.
This onentrated (nightly) photometry, has began in Otober 1993 and ontinuing to the
present, is made in the Stromgren uvby system. A desription of the instrumentation,
observing, and redution proedure is given in Paper I.
After analyzing the data olleted sine 1993, large (V  y  0:
m
40) \elipse-like"
dimming events have been observed frequently. Representative photometry from the
1998/99 observing season is shown in Fig. 1. In the gure the Stromgren b magnitudes
and the orresponding Stromgren [
1
℄ and [m
1
℄ indies (Stromgren, 1966; Crawford &
Mandwewala, 1976) are plotted against Helioentri Julian Day. As shown, the light
variations of SU Aur, like many T Tauri stars, are ompliated. In addition to the short-
term \dips" in the light urve, the star also varies on time sales of days, months, and
years. Exluding the dips, the overall light variations in b are between b
max
' +9:
m
75
to b
min
' +10:
m
20 over September 1998 to Marh 1999. As shown in the upper panel of
Fig. 1, four large dimming events were observed nearly 48 days apart, lasting several days
eah. To understand the possible ause of suh drops, the reddening-independent [
1
℄ and
[m
1
℄ indies were alulated. For data from 1993 to the present we nd average values of
0:
m
30  0:
m
060 and 0:
m
50  0:
m
087 for [
1
℄ and [m
1
℄ respetively. As seen in Fig. 1, these
indies do not show any signiant variation, though the b lter light varies by more than
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0:
m
75. It is therefore reasonable to onlude that orbiting onentrations of dust ould
produe the observed dimming events, and that this dust has properties similar to that
of the ISM. CTT stars are pre-main sequene objets that have extensive aretion disks
and SU Aur has a large infrared exess implying a large irumstellar loud. Hene, it
is possible that these dimming events were aused by onentrations of matter orbiting
in the outer regions of the disk, by lumps of material surrounding a forming planet, or
from dust louds ondensing from ejeted matter and, in the proess, obsuring the star.
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Figure 1. The 1998/99 b lter light urve for SU Aur is shown in the top panel with the Stromgren
[
1
℄ and [m
1
℄ indies in the lower panel. The referene lines in the lower panel represent the average
values sine 1993. Although there are dramati drops in mean light, the indies remain relatively
unaeted. This implies obsuration by dust with properties similar to ISM dust. We nd average
maximum light levels during this epoh to be about 12.0, 10.8, 9.9, 9.4 mag for u, v, b, and y.
The aretion disk and the possible onentrations of matter orbiting around SU Aur
are likely being observed nearly edge-on. From spekle interferometry taken along a N-S
position angle (DeWarf & Dyk, 1993), the star appears to have no measurable projeted
spatial extent beyond about 29 AU in the L
0
band (3.8 m). Using the IRAS uxes (IRAS
Point Soure Catalog; Joint IRAS Siene Working Group, 1988), the spetral slope as
dened by Adams et al. (1987)
 =
d log F

d log 
=) 
12

log

12
F
12

25
F
25
log

12

25
is  0:65 for the spetral region between 12 and 25 m. Examples of stars that have
similarly red spetral slopes are AFGL490, Elias 29, and HL Tau. These stars have
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resolved infrared emitting irumstellar material projeted out to about 1100, 600, and
200 AU respetively (f DeWarf & Dyk, 1993). Of ourse, as Adams et al. (1988) has
shown, for irumstellar disk geometry, a high inlination angle will result in signiant
reddening. HL Tau is an exellent potential andidate for this type of geometry (Lay et
al., 1997; Mundy et al., 1996; Sargent & Bekwith, 1991). Therefore, it is likely that for
HL Tau and SU Aur, the atual (not just projeted) extent of the irumstellar material
is less than the extent of the material around either AFGL490 or Elias 29. The results
of the spekle interferometry and partiularly red spetral slope imply that the infrared
emitting region of SU Aur is onned to a disk, and that the disk is observed nearly
edge-on.
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Figure 2. Three relatively onstant setions of the SU Aurigae light urve. The rotational modulation
of light due to starspots an be modelled by applying a diret (grid searh) parameter optimization
proedure. In all three ases a period of about 1.7 days was determined.
To nd the rotation period of SU Aur from photometri data, appropriate setions
of the light urve needed to be isolated. The rotation period is determined from the
short-term, low amplitude, sinusoidal-like modulations in brightness due to the rotational
eets of starspots. Many studies have established the rotation periods of T Tauri stars
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in this manner (see, for example, Bertout, 2000; Strassmeier et al., 1999). Suitable por-
tions of the light urve would eah need to be  10 days long | long enough to ontain
suÆient observations, but short enough to minimize the eets of possible spot reation,
destrution, or migration. The setions seleted also need to be relatively onstant to
avoid any rapid or signiant drop in ux levels due to obsuration. Examination of our
observations revealed three suh regions, shown in Fig. 2. Using a straightforward sinu-
soidal model, we applied a diret parameter optimization proedure to nd the period of
rotation. This method is analogous to an iterative grid searh in whih eah of the inde-
pendent parameters are varied separately until the minimum in the sum of the deviations
is ahieved. A period of approximately 1.7 days was found for eah of these setions. For
the b observations, we nd the full range of the light modulations to be 0:
m
064, 0:
m
098,
and 0:
m
084 for the 1995, 1998, and 1999 setions shown in Fig. 2. Hartmann et al. (1986)
report a projeted rotational veloity (v sin i) of 66:2 4:6 km/se. From this high rota-
tional veloity and the spekle interferometry results, we an assume that the inlination
(i) is lose to 90
Æ
. Therefore, the radius of the star an be determined,
R
rot
sin i = P
rot
v(sin i)=2 ' 2:2 R

:
Given that L = 5:1 L

and T
e
= 5550 K (Paper I), the above value an be ompared to
the photometrially determined radius,
R
phot
=
q
L=(4T
4
e
) ' 2:5 R

:
Sine the visible light emissions ome from the star and reproessed light from the ex-
tended irumstellar material, the photometrially determined overall luminosity should
be larger than the atual stellar luminosity. Also, the enshrouding dust would redden, and
therefore possibly lower, the photometrially determined eetive temperature. Hene,
the photometrially determined radius should be expeted to be larger than the atual
radius of the star.
This researh is supported by NSF/RUI Grants AST-93 15365 and AST-00 71260,
whih we gratefully aknowledge.
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FIRST PHOTOELECTRIC OBSERVATIONS OF GQ DRACONIS
ATAY, ERAY; ALIS, SINAN; KESKIN, M. MUSTAFA; KOKSAL, SULE; SAYGAC, A. TALAT
University of Istanbul, Faulty of Siene, Department of Astronomy and Spae Sienes,
34452 Universite-Istanbul, Turkey, email: mea astyahoo.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Name of the objet:
GQ Dra = HIP 85277 = HD 158260
Equatorial oordinates: Equinox:
R.A.= 17
h
25
m
29:
s
44 DEC.= +51
Æ
29
0
35:
00
3 2000
Observatory and telesope:
TUBITAK
y
National Observatory (TUG), 40-m Cassegrain telesope
Figure 1. All nights observations in three lter. B   0:
m
2, V and R+ 0:
m
2 plotted respetively
y
TUBITAK: The Sienti and Tehnial Researh Counil of Turkey
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Detetor: OPTEC, In. SSP-5A Photometer
Filter(s): Johnson B, V and R
Comparison star(s): BD +51
Æ
2234 = HIP 86191
Transformed to a standard system: No
Availability of the data:
Upon request
Type of variability: EB
Remarks:
GQ Dra is a double star and the brighter ompanion is an EB type elipsing vari-
able. Its variability was disovered by Hipparos (ESA, 1997). We arried out
photoeletri photometry of that variable. Mean V band magnitude derived from
Tyho photometry is 8:
m
94. The system has a 0:
d
765899 orbital period and a Hip-
paros epoh is given as JD 2448500.5641 (ESA, 1997). GQ Dra was observed in
21, 22, 23, 24, 26, 29, 30 September and 1 Otober 2000 from TUBITAK National
Observatory by the authors Alis and Atay. HIP 86191 was used as a omparison
star whih is dened onstant by Hipparos (ESA, 1997). We made two times 10-
seond integrations in eah lter. Eah observation set ontains six variable and
two omparison star measurements. Dierential atmospheri orretions were made
in the usual way. The omparison star has the same spetral type as the variable,
therefore we did not use the seond-order extintion oeÆients. GQ Dra shows a
Beta Lyrae type light urve. The folded light urve is displayed on Figure 1 in three
lters. During this observing session we observed one primary and one seondary
minimum. Times of minima were determined by the Kwee and van Woerden (1956)
method. The minimum times for V band are given below in Helioentri Julian
Date:
Min I = HJD 2451812:31325 0:00038
O   C (Min I) = 0:0024
Min II = HJD 2451817:28809 0:00109
O   C (Min II) = 0:0009
A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Guest Observer at the Konkoly Observatory
We have ontinued the searh for new short period variable stars on the CCD frames
made for photometry and astrometry of minor planets (see Csak et al. 2000ab, Paper 1,
Paper 2). In this note we report the disovery of thirteen new variable stars found between
April and July, 2000.
The observations in Hungary leading to the disovery of V18 were arried out with
the 60/90/180 m Shmidt telesope of the Piszkestet}o Mountain Station of the Konkoly
Observatory. The detetor was a Photometris AT200 CCD amera (15361024 pixels)
giving a 29
0
 18
0
eld of view (FOV). The majority of the presented new variable stars
was disovered with the 1.23-m telesope of the German{Spanish Astronomial Center at
Calar Alto, Spain. The applied instruments was a SITe#2b CCD amera (2048  2048
pixels) yielding to a 17
0
 17
0
FOV. The observations were made through Cousins R
C
lter at both plaes. The exposure time was hosen between 1{5 minutes, depending on
the brightness of the target asteroids (Szabo et al., in preparation).
The data redution and analysing methods were the same that desribed in Paper 1.
The andidate new variables were heked in the SIMBAD Database. We have to note that
although two elds (those of V24 and V25) were also observed by the FASTT instrument
(Henden & Stone 1998, Stone et al. 1999) down to a limiting magnitude of 17.8 (R),
both stars esaped the detetion as variable stars. The only possible hint for variation
is the larger photometri error of V25 in Stone et al. (1999). V27 was identied with
GSC 03947-01632 using Guide CD-ROM Star Chart (1997). The light urves of 13 new
variables are plotted in Figures 1{3. The individual measurements are available upon
request from the rst author.
The basi data of these stars (elestial oordinates, USNO-A2.0 blue and red magni-
tudes and suspeted types) are summarized in Table 1. The type of variability is exlu-
sively based on the light urve shape, thus it is likely to be quite unertain in some ases.
Follow-up observations are desirable to provide more reliable lassiation for most of the
stars.
y
Based on observations taken at the German{Spanish Astronomial Centre, Calar Alto, operated by the Max-Plank-
Institute for Astronomy, Heidelberg, jointly with the Spanish National Commission for Astronomy
2 IBVS 4989
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
Figure 1. Light urves of 6 new variable stars
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Figure 2. Light urves of 6 new variable stars
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Figure 3. Light urve of the new variable star V30
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Table 1: Basi data of the new variables. The oordinates, red and blue magnitudes were taken from
USNO-A2.0. The oordinates for V24 and V25 are the improved values from Stone et al. (1999). The
given types are based on the light urve shapes, thus they should be onsidered as approximative ones.
Variable R.A. (2000) De. (2000) Red mag. Blue mag. Type
V18 08
h
26
m
32:
s
5 +09
Æ
43
0
18:
00
2 17.1 19.7 {
V19 17
h
33
m
08:
s
2 +10
Æ
43
0
16:
00
5 18.3 19.2 elipsing
V20 17
h
33
m
20:
s
2 +10
Æ
46
0
09:
00
4 17.5 19.1 pulsating
V21 17
h
33
m
24:
s
3 +10
Æ
47
0
03:
00
0 17.8 19.3 pulsating
V22 17
h
33
m
39:
s
0 +10
Æ
47
0
02:
00
9 18.6 19.5 {
V23 17
h
33
m
53:
s
5 +10
Æ
49
0
25:
00
6 18.4 20.3 {
V24 18
h
03
m
58:
s
7 +00
Æ
59
0
53:
00
9 16.9 18.4 {
V25 18
h
04
m
16:
s
8 +01
Æ
02
0
52:
00
0 15.2 17.5 elipsing
V26 19
h
55
m
21:
s
5 +58
Æ
33
0
30:
00
9 16.9 18.2 {
V27 19
h
56
m
18:
s
9 +58
Æ
35
0
17:
00
3 14.0 14.1 elipsing
13.4
a
V28 19
h
56
m
23:
s
9 +58
Æ
43
0
07:
00
2 17.7 19.3 {
V29 20
h
18
m
31:
s
4 +60
Æ
41
0
18:
00
8 17.6 18.5 elipsing
V30 20
h
18
m
36:
s
2 +60
Æ
37
0
03:
00
0 18.1 20.0 {
a
V27 = GSC 03947-01632
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BV-PHOTOMETRY AND THE FIRST EPHEMERIS
OF THE ECLIPSING BINARY SYSTEM GVDra
DALLAPORTA, SERGIO
1
; TOMOV, TOMA
2;3
; ZWITTER, TOMA

Z
4
; MUNARI, ULISSE
2;3
1
Via Filzi 9, I-38034 Cembra (TN), Italy
2
Osservatorio Astronomio di Padova, Sede di Asiago, I-36032 Asiago (VI), Italy
3
CISAS { Center of Studies and A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e, Univ. of Padova \G. Colombo", Italy
4
University of Ljubljana, Department of Physis, Jadranska 19, 1000 Ljubljana, Slovenia
GVDra (HIP 87576, V
max
= 8:
m
53, B   V = 0:
m
42, F2) was between the stars with
aurately known position even before the Hipparos mission so it was inluded in the
extension of the Fifth Fundamental Catalogue (Oja 1985; Frike et al. 1991). Hipparos
satellite disovered that GVDra is an elipsing binary and it is listed in the Hipparos
atalogue (ESA, 1997) as an unsolved EA variable.
Here we present the results of regular photometri monitoring in B and V bands that
spanned 122 nights between Marh 1998 and September 2000. We observed from a private
observatory near Cembra, Italy. The instrument was a 28-m Shmidt{Cassegrain Cele-
stron telesope equipped with Opte SSP5 photometer and standard B and V lters. The
diaphragm had the size of 77 arse, and usual exposure time was 10 seonds. HD162131
(HIP 86982, V = 7:
m
60, B   V = 0:
m
16, A2) was hosen as a omparison and HD162035
(HIP 86955, V = 8:
m
27, B   V = 0:
m
03, A0) as a hek star.
All the observations were orreted for atmospheri extintion and olour orretions
and the instrumental dierential magnitudes were transformed into standard UBV sys-
tem. The variable, omparison and hek stars are very lose to eah other so the atmo-
spheri orretions were rather small. Altogether we obtained 228 observations in the B
and 371 in the V band. Typial error of the B and V magnitudes is 0:
m
01. The light
urves of GVDra in eah band as well as the B V olour variations are shown in Fig. 1.
Expanded plots around primary and seondary elipse are shown in Fig. 2.
The ephemeris for GVDra, estimated on the base of our B and V photometri obser-
vations is:
Min: I = HJD 2451738:411 + 23:
d
85433 E:
5 3
The B and V light urves show that the depths of the elipses are remarkably dierent.
The estimated values are 0:
m
58 and 0:
m
28 for the primary and the seondary minima
respetively. The duration of the primary elipse is about 11.5 hours. The seondary one
lasts signiantly longer, about 19 hours. The system is detahed with both omponents
well inside their Rohe lobes. The position of the seondary minimum at phase 0.736
indiates a onsiderable eentriity of the orbit (e > 0:38).
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Figure 1. Light urves of GVDra in B and V lters for the estimated period of 23:
d
85433. The bottom
panel gives the B   V olour variations.
Figure 2. Expanded view around the primary and seondary elipses in the V band.
IBVS 4990 3
The high orbital eentriity makes GVDra an interesting target for further spetral
and photometri observations in order to determine the physial parameters of this elips-
ing system.
The data are available upon request from dallasinwind.it.
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BVR PHOTOMETRY OF RS CVn TYPE BINARY RT ANDROMEDAE
YAKUT, K.;
_
IBANO

GLU, C.
Ege University Observatory, 35100 Bornova, Izmir, Turkey
email: yakutastronomy.si.ege.edu.tr, ibanogluastronomy.si.ege.edu.tr
Name of the objet:
RT And = BD+52
Æ
3383A = HIP 114484
Equatorial oordinates: Equinox:
R.A.= 23
h
11
m
10:
s
11 DEC.= 53
Æ
01:
0
5 2000
Observatory and telesope:
Ege University Observatory, 48-m Cassegrain telesope
Detetor: Hamamatsu, R4457 (PMT)
Filter(s): B, V and R lters of Johnson system
Comparison star(s): BD+52
Æ
3383 = HIP 114482
Availability of the data:
Upon request
Type of variability: RS CVn
Remarks:
As part of our ongoing study on short period elipsing RS CVn system RT And is
reported here. The star was observed photoeletrially with the 48-m Cassegrain
telesope from 8 Aug. to 12 Ot. 2000. The omparison and hek stars are BD
+52
Æ
3383 and BD +52
Æ
3384, respetively. The phases of the observations were
alulated using the following light elements:
HJD Min: I = 2451142:4938 + 0:
d
62892979 E:
Table 1 lists the dates of observations and the phases overed. The derived light
urves for B, V , R olours are illustrated in Figure 1.
Aknowledgements:
This work was supported by Ege University Researh Fund
(Projet No. 99/FEN/016).
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Table 1
Date Phase
08 Aug. 0.61{0.68
02 Sep. 0.98{0.48
04 Sep. 0.19{0.58
06 Sep. 0.32{0.73
27 Sep. 0.94{0.15
12 Ot. 0.63{0.04
RT And 
0.8
1.2
1.6
2
2.4
2.8
3.2
3.6
0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8
Phase
D
el
ta
 M
ag
ni
tu
de
%
9
5
Figure 1. The light urves of RT And
COMMISSIONS 27 AND 42 OF THE IAU
INFORMATION BULLETIN ON VARIABLE STARS
Number 4992
Konkoly Observatory
Budapest
1 Deember 2000
HU ISSN 0374 { 0676
II PEGASI REACHED THE LARGEST AMPLITUDE UP TO NOW
TAS, G.; EVREN, S.
Ege University Observatory, 35100 Bornova, Izmir, Turkey
e-mail: tasalpha.si.ege.edu.tr, sevrenastronomy.si.ege.edu.tr
Name of the objet:
II Peg = BD +27
Æ
4642 = HD 224085
Equatorial oordinates: Equinox:
R.A.= 23
h
55
m
04:
s
05 DEC.= 28
Æ
38:
0
02 2000
Observatory and telesope:
Ege University Observatory, 48-m Cassegrain telesope
Detetor: Hamamatsu, R4457 (PMT)
Filter(s): U , B, V and R lters of Johnson system
Comparison star(s): BD+28
Æ
4666 = SAO 91574
Chek star(s): BD+27
Æ
4648 = SAO 91593
Availability of the data:
Upon request
Type of variability: RS CVn
Remarks:
II Pegasi is known as one of the most ative RS CVn stars, whih shows signiant
photometri variability due to rotational modulation of ool spots. The present
observations of II Peg were obtained on 23 nights in 2000. We obtained 257 data
points for eah olour between July 3 and November 17, 2000. Johnson V -band
light urve for II Peg obtained in this year is shown in Figure 1. Phasing is from
HJD 2449582.9268 with 6:
d
724333 period (Berdyugina et al. 1998). The brightness
of the system reahes its maximum value at about phase 0.84 and its minimum
value at about phase 0.42. Our broad-band photometry shows V -band variations
up to 0.63 mag. This value is the largest amplitude value observed up to now. The
system has diminished until 8.04 mag in V -band at the rst time. The smallest
amplitude of 0.05 mag in V was observed on II Peg in 1983 by Evren (1988). The
largest amplitudes of 0.50 mag in V were observed previously in late 1986 by Doyle
et al. (1988) and in early 1989 by Casas et al. (1989).
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Figure 1.
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es:
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ON THE VARIABILITY OF G0{G9 STARS
ADELMAN, S.J.
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3
1
Department of Physis, The Citadel, 171 Moultrie Street, Charleston, SC 29409, USA,
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2
Department of Physis, The Citadel, 171 Moultrie Street, Charleston, SC 29409, USA,
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3
Department of Physi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This paper examines the Hipparos photometry (ESA 1997) of the G0-G9 stars in the
Bright Star Catalogue, 5th edition (Hoeit & Warren 1991) and the Supplement of the
4th edition (Hoeit et al. 1983). The stars investigated inlude Cepheids, Algol type
variables, BY Draonis stars, FK Com variables, irregular and slow irregular variables, R
CrB stars, semi-regular variables, mirovariables, stars whih need additional observations
to determine their variability type, and onstant stars. Hipparos photometry does not
onrm the reported variability of some stars whih might indiate a hange in the stellar
behavior or reet the quality of previous photometry.
The mean amplitudes of various spetral types with at least 3 lass members given
in Table 1 are indiative of variability. Stars with spurious variability due to dupliity
are exluded. When one allows for known variables and statistis and ompares these
values with those found for other spetral types, these values indiate that the G stars
are not partiularly variable. Their means are similar to those found for B6{B9 III stars
(Adelman, Gentry, & Sudiana 2000), for A0{A2 III{V stars (Adelman, Flores, & Patel
(2000), A3{A7 III and A3{F0 IV stars (Adelman 2000a), and K0{K4 III stars (Adelman
2000b). Even the supergiants are not partiularly variable whih ontinues the trend seen
among the A and F supergiants (Adelman, Cay, Cay, & Koer 2000). Our values are
slightly smaller than those of Maeder (1980) whose mean V amplitudes are 0:
m
030 for
G0{G9 Ib stars and 0:
m
025 for G0{G9 II stars. As Hipparos obtained data for a period
of 3 years, longer period variability suh as solar yles have only been partially sampled
and the total variability may be greater.
Table 2 (available eletronially from the IBVS site as 4993-t2.txt and 4993-t2.tex)
ontains the values for individual stars inluding those whih were not used in ompiling
these means. It shows for eah star the HR number (if any), names (Bayer, Flamsteed,
and/or variable star designations), the V magnitude from the Bright Star Catalog and
its Supplement, the spetral type, the Hipparos number, the standard error (mag), the
amplitude (mag), and omments (type of variable and some NSV numbers if there was
not spae in the Names olumn).
Table 3 lists stars with amplitudes of variability of 0:
m
04 and greater whih are more
variable than the other G stars. Some are well-known variables while others partiularly
those with amplitudes of order 0:
m
04 require additional observations.
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Table 1: The mean amplitudes of various types of G0 through G9 stars
Spetral
Number
Mean amplitude
Comment
lass (mag)
G0Ib 5 0.024 0.009
G0Ib{II 3 0.020 0.000
G2Ib 5 0.024 0.005
G2Ib{II 4 0.022 0.010
G3Ib 5 0.020 0.007
G5Ib 5 0.172 0.334 0.022 0.005 without S Sge
G8Ib 6 0.030 0.006
G5II 11 0.023 0.006
G6II 4 0.015 0.006
G8II 16 0.023 0.004
G7II{III 3 0.023 0.006
G8II{III 16 0.023 0.008
G9II{III 3 0.020 0.000
G0III 6 0.023 0.008
G2III 4 0.022 0.005
G3III 5 0.028 0.008
G4III 6 0.020 0.000
G5III 37 0.025 0.010
G6III 21 0.024 0.007
G7III 28 0.023 0.007
G7+III 3 0.020 0.000
G7.5III 4 0.020 0.008
G8III 218 0.024 0.014
G8+III 5 0.020 0.012
G8.5III 15 0.018 0.007
G8{K0III 27 0.024 0.007
G9{III 3 0.017 0.006
G9III 76 0.022 0.007
G9.5III 9 0.020 0.007
G5III{IV 3 0.020 0.010
G8III{IV 18 0.034 0.044 0.024 0.005 without  And
G9III-IV 7 0.021 0.004
G0IV 6 0.032 0.026 0.022 0.011 without HR 6105
G1IV 3 0.020 0.010
G2IV 6 0.023 0.019 0.016 0.005 without  Vir
G2.5IV 3 0.020 0.000
G3IV 5 0.020 0.007
G5IV 17 0.028 0.010 0.026 0.006 without HR 7639
G6IV 3 0.020 0.000
G8IV 18 0.030 0.019 0.024 0.006 without HR 878 & HR 1362
G8{K0IV 4 0.030 0.000
G9IV 4 0.025 0.006
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Spetral
Number
Mean amplitude
Comment
lass (mag)
G0IV{V 3 0.037 0.006
G0V 40 0.029 0.024 0.025 0.008 without  CrB
G1V 16 0.024 0.006
G1.5Vb 3 0.023 0.015
G2V 14 0.026 0.008
G2.5V 3 0.027 0.006
G3V 14 0.024 0.006
G4V 13 0.028 0.009
G5V 18 0.029 0.012
G6V 6 0.030 0.021 0.022 0.008 without HR 2162
G7V 3 0.030 0.010
G8V 12 0.034 0.034 0.025 0.005 without HR 4550
G9V 6 0.040 0.025 0.030 0.007 without V711 Tau
Table 3: Stars with amplitudes greater than 0:
m
03
Name
HD Spetral HIP SE Amp.
Comments
No. Type No. (mag) (mag)
U Sgr 170764 G1.5Ib 90836 0.0683 0.72 DCEP
10 S Sge 188727 G5Ib 98085 0.0616 0.77 DCEP
56 Peg 218356 G8Ib 114155 0.0011 0.04 U
R CrB 141527 G0Iep 77442 0.0075 0.56 RCB
RY Sgr 180093 G0Ipe(C1,0) 94730 0.1050 1.74 RCB
HR 2641 52703 G8II{III 33774 0.0012 0.04 MV
HR 3043 63660 G0III 38146 0.0006 0.04 U
HR 4006 88639 G3IIIFe-1 50109 0.0006 0.04 U
 Tu 6793 G5III 5268 0.0028 0.06 U
HR 3922 85945 G5III 48802 0.0014 0.04 U
 UMi 153751 G5III 82080 0.0012 0.05 EA
HR 3636 78668 G6III 44936 0.0007 0.04 MV
 Eri 11937 G8IIIbCNIV 9007 0.0025 0.04 U
GZ Eri 27362 G8III 20075 0.0043 0.16 L
V403 Aur 39743 G8III 28162 0.0057 0.13 I
NSV 3072 47973 G8III 31765 0.0047 0.08 U
72 Cn 78235 G8III 44818 0.0013 0.04 MV
HR 5896 141853 G8III 77689 0.0009 0.04
NSV 7785 148897 G8IIICN-2CH-1 80843 0.0010 0.04 P
HR 7010 172424 G8III 91523 0.0009 0.04
 Her 163993 G8+III 87933 0.0012 0.04 SR
HR 3907 85505 G9III 48413 0.0015 0.04
47 o Dra 175306 G9IIIFe-0.5 92512 0.0009 0.04 RS
HR 7325 181122 G9III 94916 0.0009 0.04
24 DK UMa 82210 G4III{IV 46977 0.0013 0.05 RS
16  And 222107 G8III{IV 116584 0.0142 0.21 RS
HR 780 16589 G0IV 12300 0.0010 0.04 U
HR 6105 147722 G0IV 80399 0.0008 0.08 U
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Table 3 (ont.)
Name
HD Spetral HIP SE Amp.
Comments
No. Type No. (mag) (mag)
105  Vir 126868 G2IV 70755 0.0028 0.06 U
HR 1936 37501 G5IV 26190 0.0013 0.04
HR 7683 190771 G5IV 98921 0.0017 0.06 U
HR 978 20277 G8IV 15241 0.0030 0.08 U
HR 1362 27536 G8IV: 20263 0.0045 0.08 U
HR 913 18894 G0IV{V 14124 0.0009 0.04
HR 5740 137510 G0IV{V 75535 0.0008 0.04
18 Cet 4307 G0V 3559 0.0008 0.04
HR 4980 114630 G0V 64478 0.0008 0.04 U
39 Ser 142267 G0VFe-0.5 77801 0.0014 0.04
17 CrB 146361 G0VCaIIe 79607 0.0028 0.17 RS
HR 8635 214953 G0V 112117 0.0007 0.04

1
UMa 72905 G1.5Vb 42438 0.0010 0.04 MV
9 BE Cet 1835 G2V 1803 0.0016 0.04 BY
HR 2290 44594 G3V 30104 0.0008 0.04
HR 2882 59967 G4V 36515 0.0020 0.05 U
96 
1
Cet 20630 G5V 15457 0.0022 0.04 P
39 Tau 25680 G5V 19076 0.0013 0.06 U
HR 6748 165185 G5V 88694 0.0013 0.04 U
HR 7330 181321 G5V 95149 0.0019 0.04
HR 8148 202940 G5V 105312 0.0011 0.04
HR 2162 41824 G6V 28796 0.0022 0.07 U
HR 4864 111395 G7V 62523 0.0011 0.04
HR 4550 103095 G8Vp 57939 0.0009 0.14 U
V711 Tau 22468 G9V 16846 0.0035 0.09 RS
Referenes:
Adelman, S. J., 2000a, IBVS, No. 4969
Adelman, S. J., 2000b, IBVS, No. 4958
Adelman, S. J., Cay, I. H., Cay, M. T., Koer, D., 2000, IBVS, No. 4947
Adelman, S. J., Flores, R. S. C., Jr., Patel, V., 2000, IBVS, No. 4984
Adelman, S. J., Gentry, M. L., Sudiana, I. M., 2000, IBVS, No. 4968
Adelman, S. J., Yue, K., Engin, S., 2000, IBVS, No. 4946
ESA, 1997, The Hipparos and Tyho Catalogs, SP-1200
Hoeit, D., Warren, W. H., Jr., 1991, The Bright Star Catalogue, 5th Rev. Ed., ADC
Seleted Astronomial Catalogs, Vol. 1, NASA Goddard Spae Flight Center
Hoeit, D., Saladyga, P., Wlasuk, P., 1983, A Supplement to the Bright Star Catalogue,
Yale University Observatory, New Haven, CT
Maeder, A., 1980, A&A, 90, 311
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V383 VELORUM, A NEW DWARF NOVA
WILLIAMS, DAVID B.
P. O. Box 58, Whitestown, IN 46075, U.S.A., e-mail: dbwilyumzaol.om
Luyten (1938) rst reported variability of the star NSV 4834 (HV 8280), whih he
estimated at 12.5 and 15.5 m
pg
on two plates of the Brue Proper Motion Survey. My
investigation of this star on 316 Harvard photographi plates reveals that it is a previously
unreognized dwarf nova, ranging 12.5-17 m
pg
. The improved position is RA 10
h
19
m
40:
s
6,
De  49
Æ
34
0
15
00
(1950). The new oordinates were determined by interpolating the po-
sition of the variable among surrounding stars from the Guide Star Catalog. A nding
hart appears in Figure 1. To permit all future observations to be identied with the same
name, the oÆial designation V383 Velorum has been assigned by N. N. Samus, editor in
hief of the General Catalogue of Variable Stars (personal ommuniation).
Figure 1. Finding hart for V383 Vel from the DSS (STSI). North up, eld 5 armin wide. Bright
star at top is SAO 221986 = HD 89954, 9.0 V
Observations during 30 maxima are listed in Table 1. The variable was estimated on
14 plates of the 60-m Brue astrograph (1899, 1926{35) and 107 plates of the 25-m MF
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Table 1: Maxima of V383 Vel on Harvard plates
JD 2400000+ m
pg
JD 2400000+ m
pg
14393.7* 12.6 29039.3* 13.5
24668.6* 13.6 29749.3 13.8
24672.6 16.5 29751.3* 12.9
26046.4* 12.8 29756.3 15.5
26055.4 14.8 30056.3* 12.5
26414.4 (14.6 30061.4 12.8
26417.4* 12.6 30063.3 13.3
26469.3* 13.4 30491.3* 12.9
26470.3 13.4 31591.3* 13.0
26471.3 14.0 31963.3* 13.1
26472.3 14.6 33039.3* 12.5
26738.6* 13.9 33418.3* 13.8:
26796.3 13.2 43695.5* 13.0
26797.3* 13.1 45703.0 13.2:
26803.4 16.2 45711.0* 13.0
26889.4* 12.8 45872.9* 14.0:
27044.6* 13.8 46110.0* 13.0
27050.5 15.8 46170.9* 12.9
27125.4 13.1 46224.9* 12.8
27193.2 13.8 46837.2* 12.8
27194.4* 12.9 46918.0* 13.2
27590.3* 13.5 47327.9* 13.1
29000.4* 13.5
amera (1930{35). The best of these plates reah a faint limit of about 17.0 B. (These
observations are listed eletronially as 4994-t2.txt, available through the IBVS Web site.)
In addition, estimates of the variable during outbursts were olleted from the RB patrol
plates (1930{52, faint limit 15.5 B) and the DSB patrol plates (1978{88, faint limit 14.5
B). Magnitudes of loal omparison stars were estimated by omparison with nearby
photoeletri B sequenes from the Guide Star Photometri Catalogue (Lasker, Sturh,
et al. 1988). The brightest observation near eah maximum is labeled with an asterisk (*),
though in eah ase the true maximum may have been brighter and earlier or later than
the given JD. When available, fainter observations within a few days of labeled maxima
are inluded in the table to indiate the rate of rise and deline.
In several instanes, the maxima our at intervals of 52{60 days, whih is probably the
harateristi yle for this DN. In one instane, JD 2429000 and 2429039, the interval is
shorter, but probably neither observation at 13.5 represents a full maximum.
V383 Vel is one of 1,764 new variables found by Luyten during the Brue Survey. Most
remain unstudied. For a brief review of these disoveries, see Williams (2000).
I would like to thank Martha Hazen, urator of astronomial photographs, for aess
to the Harvard College Observatory plate olletion and Timothy Hager for assistane in
preparing this report for publiation.
Referenes:
Lasker, B., Sturh, C., et al., 1988, Astrophys. Journ. Suppl., 61, 1
Luyten, W. J., 1938, Minn. Publ., 2, No. 6
Williams, D. B., 2000, J. Amer. Asso. Var. Star Obs., 28, 12
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CCD LIGHT CURVES OF ROTSE1 VARIABLES, VII:
GSC3564.3059 CYGNI, GSC3121.1799 LYRAE
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Var 1
Name of the objet:
GSC3564.3059 = ROTSE1 J194028.86+502554.7
Equatorial oordinates: Equinox:
R.A.= 19
h
40
m
28.86
s
DEC.= +50
Æ
25
0
54.7
00
2000.0
Comparison star(s): GSC3564.2983
Chek star(s): GSC3564.2997
Figure 1. CCD light urve (without lter) of GSC3564.3059
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Var 2
Name of the objet:
GSC3121.1799 = ROTSE1 J191352.55+380653.3
Equatorial oordinates: Equinox:
R.A.= 19
h
13
m
52.55
s
DEC.= +38
Æ
06
0
53.3
00
2000.0
Comparison star(s): GSC3121.1335
Chek star(s): GSC3121.1294
Figure 2. CCD light urve (without lter) of GSC3121.1799
Observatory and telesope:
Private observatory, Shlusselaher, Wald, 0.15-m refrator
Detetor: SBIG ST-7 CCD amera
Filter(s): None
Availability of the data:
Upon request from diethelmastro.unibas.h
Type of variability: EW
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Remarks:
As a byprodut of the ROTSE1 CCD survey, a large number of new variables have
been disovered (Akerlof et al., 2000). In a series of papers, we report unltered
CCD observations for some of the lose binary systems (type EW and E) in the list
of Akerlof et al. (2000). GSC3564.3059 (VAR1 in this paper) was observed with
our CCD equipment as mentioned above during 4 nights between JD2451766 and
JD2451781, while the data on GSC3121.1799 (here VAR2) was olleted during 6
nights between JD2451801 and JD2451850. A total of 108 CCD frames were mea-
sured for VAR1 and 163 frames for VAR2. A long observing run on GSC3564.3059
during one night showed that the period given in Akerlof et al. (2000) was spurious
and a orreted value had to be determined from the available CCD data. This
new period is in need of onrmation, sine the exat number of yles between the
two sets of observations ould not be established unambiguously. Figures 1 and 2
show our observations folded with the elements
GSC3564.3059: JD(min; hel) = 2451781:4048(12) + 0:35436(4) E;
GSC3121.1799: JD(min; hel) = 2451801:3651(3) + 0:2534306(8) E.
These elements of variation are dedued from a linear t to the newly determined
normal minima from the ROTSE1 data (VAR1: JDH2451311.8785(4), primary
(?); VAR2: JDH2451274.8682(2), seondary; JDH2451321.8727(6), primary) as
well as the minima derived from our data and given in Blattler (2000, 2001).
VAR2 = GSC 3121.1799 turned out to be idential with V400 Lyr, whih is ertainly
mislassied in the Fourth Edition of the GCVS. (The Editors)
Aknowledgements:
This researh made use of the Simbad data base, operated at CDS, Strasbourg,
Frane.
Referenes:
Akerlof, C., Amrose, S., Balsano, R., Bloh, J., Casperson, D., Flether, S., Gisler, G.,
Hills, J., Kehoe, R., Lee, B., Marshall, S., MKay, T., Pawl, A., Shaefer, J., Szy-
manski, J., Wren, J., 2000, AJ, 119, 1901
Blattler, E., 2000, BBSAG Bulletin, 123, 6
Blattler, E., 2001, BBSAG Bulletin, 124, in preparation
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CCD LIGHT CURVES OF ROTSE1 VARIABLES, VIII:
GSC3920.882 CYGNI, GSC3547.216 CYGNI, GSC3921.1531 CYGNI
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VAR1
Name of the objet:
GSC3920.882 = ROTSE1 J191635.07+524853.6
Equatorial oordinates: Equinox:
R.A.= 19
h
16
m
35.07
s
DEC.= +52
Æ
48
0
53.6
00
2000.0
Comparison star(s): GSC3920.760
Chek star(s): GSC3920.1408
VAR2
Name of the objet:
GSC3547.216 = ROTSE1 J192143.82+480356.3
Equatorial oordinates: Equinox:
R.A.= 19
h
21
m
43.82
s
DEC.= +48
Æ
03
0
56.3
00
2000.0
Comparison star(s): GSC3547.1774
Chek star(s): GSC3547.1876
VAR3
Name of the objet:
GSC3921.1531 = ROTSE1 J192537.72+532520.0
Equatorial oordinates: Equinox:
R.A.= 19
h
25
m
37.72
s
DEC.= +53
Æ
25
0
20.0
00
2000.0
Comparison star(s): GSC3921.1760
Chek star(s): GSC3921.1595
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Figure 1. CCD light urve (without lter) of GSC3920.882
Figure 2. CCD light urve (without lter) of GSC3547.216
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Figure 3. CCD light urve (without lter) of GSC3921.1531
Observatory and telesope:
Private observatory, Shlusselaher, Wald, 0.15-m refrator
Detetor: SBIG ST-7 CCD amera
Filter(s): None
Availability of the data:
Upon request from diethelmastro.unibas.h
Type of variability: EW (possibly Æ St [VAR3℄)
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Remarks:
As a byprodut of the ROTSE1 CCD survey, a large number of new variables have
been disovered (Akerlof et al., 2000). In a series of papers, we report unltered
CCD observations for some of the lose binary systems (type EW and E) in the
list of Akerlof et al. (2000). GSC3920.882 (VAR1 in this paper) was observed with
our CCD equipment as mentioned above during 5 nights between JD2451806 and
JD2451850, while the data on GSC3547.216 (here VAR2) was olleted during 4
nights between JD2451809 and JD2451850. In the ase of GSC3921.1531 (VAR3),
we obtained the data in 6 nights between JD2451801 and JD2451850. A total of
158 CCD frames were measured for VAR1, 164 frames for VAR2 and 166 frames
for VAR3. Figures 1, 2 and 3 show our observations folded with the elements
GSC3920.882: JD(min; hel) = 2451806:4044(44) + 0:361812(20) E;
GSC3547.216: JD(min; hel) = 2451806:4870(9) + 0:353358(6) E;
GSC3921.1531: JD(min; hel) = 2451811:3124(9) + 0:3359535(12) E
(see note in the text).
These elements of variation are dedued from a linear t to the newly determined
normal minima from the ROTSE1 data (VAR1: JDH2451312.7120(4), seondary;
VAR2: JDH2451259.8407(1), primary, JDH2451291.8229(15), seondary; VAR3:
JDH2451258.8357(6), seondary (?), JDH2451308.7271(5), primary (?)) as well as
the minima derived from our data and given in Blattler (2001).
The light urve of GSC3920.882 (VAR1) shows muh more satter than ould be
expeted from the auray of the photometry. This might be due to intrinsi
variability or erroneous lassiation, beause variability of the omparison star
an be ruled out.
GSC3921.1531 (VAR3) shows a small amplitude and minima as well as maxima of
equal brightness. Therefore, it might well be that this star is a pulsating variable
of the Æ Suti type and half the period value stated in the elements above. Sine we
have no olour information, a denitive onlusion is not possible at the moment.
Aknowledgements:
This researh made use of the Simbad data base, operated at CDS, Strasbourg,
Frane.
Referenes:
Akerlof, C., Amrose, S., Balsano, R., Bloh, J., Casperson, D., Flether, S., Gisler, G.,
Hills, J., Kehoe, R., Lee, B., Marshall, S., MKay, T., Pawl, A., Shaefer, J., Szy-
manski, J., Wren, J., 2000, AJ, 119, 1901
Blattler, E., 2001, BBSAG Bulletin, 124, in preparation
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CCD LIGHT CURVE AND NEW ELEMENTS OF V1823 Cyg
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Name of the objet:
V1823 Cyg = GSC 2679.1740 = S3854 = CSV 5076 = NSV 12892
Equatorial oordinates: Equinox:
R.A.= 20
h
12
m
6:
s
40 DEC.= +3
Æ
38
0
33:
00
6 2000.0
Observatory and telesope:
Private station in Busto Arsizio, 0.21-m Newton (F=5:0)
Detetor: DTA Seti 245C CCD Camera
Filter(s): None
Comparison star(s): GSC 2679.0670 (10:
m
83)
Chek star(s): GSC 2679.2602 (11:
m
5)
Transformed to a standard system: No
Availability of the data:
Through IBVS Web-site
Type of variability: EW
2 IBVS 4997
Figure 1. CCD light urve of V1823 Cyg folded with the elements given in (1)
Remarks:
V1823 Cyg was disovered as variable star by Homeister (1949) and rst observed
by Ahnert-Rohlfs et al. (1954) who suspeted an EW or RR type of variation.
It was monitored visually by some members of the G.E.O.S. (Wils, 1984): they
found a probable RR Lyrae nature and gave also an approximate periodiity. We
observed V1823 Cyg during 1999 and 2000 seasons: on the basis of the 409 measures
obtained on 12 nights from JD 2451374 to JD 2451841 we were able to determine
new type of variability (EW) and derived the following new elements of variation:
Min(I) = HJD 2451841:3487 + 0:
d
84627 E: (1)
Five times of minimum light are reported below:
HJD E (1) O   C (1)
2451400.4444  521.0 +0.0024
2451458.4092  452.5  0.0023
2451810.4607  36.5 +0.0009
2451813.4187  33.0  0.0031
2451841.3487 0.0 0.0000
Referenes:
Ahnert-Rohlfs, E., et al., 1954, Veroentl. der Sternwarte in Sonneberg, Band 2, Heft 2
Homeister, C., 1949, Astronomishe Abhandlungen, Erganzungshefte zu den Astronomi-
she Nahrihten, Band 12, Nr. 1
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Wils, P., 1984, Note Cirulaire GEOS NC, 427
ERRATUM FOR IBVS 4997
The delination of V1823 Cyg is, of ourse, +34
Æ
38
0
33:
00
6 instead of the +3
Æ
... printed
in the paper.
The Editors
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LIGHT ELEMENTS AND A PRELIMINARY SOLUTION FOR THE
LIGHT CURVE OF THE ECLIPSING BINARY GSC 1534.0753
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The ROTSE1 CCD survey (Akerlof et al., 2000) has disovered many new variables,
a large number of whih are elipsing binary stars. A group of AAVSO members using
CCD, visual and photographi observations have observed GSC 1534.0753 = ROTSE1
J170250.47. In this note we report the results of our investigation whih inlude preision
light elements and a light urve, as well as standard UBV RI magnitudes for the variable
and omparison stars. We also present a preliminary solution for the light urve using
the Wilson{Devinney program.
Baldwin began a program of intensive visual monitoring of the star. A total of 69
observations were made over 24 nights. The star was seen in elipse on ve nights and
from these observations preliminary light elements were determined. At the same time,
Guilbault and Hager examined 211 photographi plates at the Harvard College Observa-
tory. These photographi data enabled the elements to be further rened so that CCD
observations ould ommene.
Lubke observed the system with a 0.28-m Shmidt{Cassegrain telesope (SCT) equip-
ped with an ST9E CCD amera from his private observatory. Billings used a 0.35-m SCT
with a AP-7 CCD to observe the star at seondary minimum. The star was observed from
JD 2451748 to JD 2451777 in the V passband. A total of 517 CCD observations were
made and from these data ve times of primary minimum and three times of seondary
minimum were extrated. The times of primary minimum from all soures appear in
Table 1.
From the Harvard minima listed above a period of 0:
d
5111552 was determined. The
exposure time of the plates was generally one hour and the mid-point of the exposure is
the time of minimum. The CCD minima were determined with the omputer program
AVE (Barbera, 2000) whih uses the Kwee{van Woerden (1956) method. In order to
rene the period further, a least squares solution was applied to all minima shown in
2 IBVS 4998
Table 1: Times of primary minimum, GSC 1534.0753
HJD 2400000+ Error  Epoh O   C Observer Type
43335.669 -  16494  0.002 Harvard ptg
43659.740 -  15860  0.004 Harvard ptg
43960.833 -  15271 +0.018 Harvard ptg
44045.671 -  15105 +0.004 Harvard ptg
44540.474 -  14137 +0.009 Harvard ptg
45170.699 -  12904  0.021 Harvard ptg
45556.633 -  12149  0.010 Harvard ptg
45618.490 -  12028  0.003 Harvard ptg
45963.513 -  11353  0.010 Harvard ptg
46028.456 -  11226 +0.016 Harvard ptg
46590.729 -  10126 +0.018 Harvard ptg
46612.652 -  10083  0.039 Harvard ptg
46674.543 -  9962 +0.002 Harvard ptg
46937.806 -  9447 +0.020 Harvard ptg
46999.649 -  9326 +0.013 Harvard ptg
47084.489 -  9160 +0.001 Harvard ptg
47085.496 -  9158  0.014 Harvard ptg
51748.7831 0.0009  35  0.001 Lubke CCD, V lter
51763.6073 0.0009  6  0.000 Lubke CCD, V lter
51764.6315 0.0015  4 +0.002 Lubke CCD, V lter
51766.6744 0.0002 +0  0.000 Lubke CCD, V lter
51767.6961 0.0002 +2  0.001 Lubke CCD, V lter
Table 1. The CCD minima were weighted as 100 and the photographi minima were
weighted as 1. From that analysis we extrated the best period and ombined with the
most aurate time of minimum to yield the following light elements:
Min: I = HJD 2451766:6744 + 0:
d
51115576 E:
0:0001 0:00000005
The CCD observations in the V passband were folded using the elements above and the
phased and normalized V light urve is shown in Figure 1. For the purpose of illustration
the brightness of the variable is expressed in light units rather than magnitudes. The
light urve varies ontinuously between elipses and indiates that GSC 1534.0753 is a
Beta Lyrae (EB) type elipsing binary with one or both of the omponents being highly
ellipsoidal.
In the instrumental system our V -ltered observations indiate that the star fades from
a maximum of 11:
m
94  0:01 to 13:
m
09  0:01 at primary minimum. A seondary elipse
with a depth of 0:
m
50 0:01 ours at phase 0.50.
From the US Naval Observatory's Flagsta Station, Henden used the 1.0-m telesope
and an SITe/Tektronix 1024 1024 CCD to observe the eld of GSC 1534.0753. On four
photometri nights observations were made in the UBV RI bandpasses with magnitude
and olor errors less than 0:
m
01. The omparison (GSC 1534.1027) and hek (GSC
1534.0962) stars were standardized as follows:
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Figure 1. Phased and normalized V light urve and star gures
based on the preliminary solution
Table 2: Comparison stars
Star RA (J2000) DEC V B   V U  B V  R R  I
Comp. 17:02:54.93 +21:36:36.5 12.451 0.609 0.081 0.354 0.336
Chek 17:02:29.25 +21:44:40.8 12.607 0.589 0.281 0.378 0.348
Extensive photometri information about all stars within 5 armin of the variable is
available in Henden (2000). Using these stars, and again with errors less than 0:
m
01, the
magnitude and olor indies of GSC 1534.0753 at four dierent epohs were determined
as:
HJD 2400000+ Phase V B   V U  B V  R R  I
51754.6881 0.4494 12.324 0.723 0.247 0.405 0.358
51757.6891 0.5784 12.256 0.765 0.319 0.445 0.399
51761.7423 0.6489 12.084 0.765 0.315 0.446 0.388
51791.6953 0.9497 12.656 0.861 0.571 0.500 0.451
The olors suggest that the primary star is approximately spetral type G8 with a
temperature of 5300 K using the Flower (1996) tables.
Terrell used the latest version of the Wilson{Devinney program (Wilson and Devin-
ney, 1971; Wilson, 1979) to arrive at a preliminary solution for the system parameters.
Inspetion of Figure 1 shows that the system has a notieable O'Connell eet (Davidge
and Milone, 1984). To model this asymmetry in the maxima, two spots were used on
the hotter omponent. While the available data are insuÆient to reliably determine the
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properties of any spots in the system, the solution illustrates the nature of the asymme-
tries. Table 3 shows the parameters of the best-t solution whih should be regarded as
provisional until further data, in partiular radial veloities, an be obtained. As seen in
Figure 1, the solution shows the system to be in marginal ontat with the less-massive
star elipsed at primary minimum. The poor thermal ontat suggests that the system
may be a B-type W UMa system (Luy and Wilson, 1979).
Table 3: Solution parameters
Parameter Value Std. deviation
i 82:
Æ
6 0:
Æ
12
T
1
5300 K
T
2
4483 K 5 K

 4.190 0.017
M
2
=M
1
1.28 0.01
(L
1
=L
2
)
V
1.96
Table 4: Spot parameters
Star Co-Latitude (rad) Longitude (rad) Radius (rad) Temperature fator
1 1.57 1.0 0.10 1.20
1 1.57 6.0 0.15 0.88
We wish to thank Dr. Martha Hazen, Curator of the Astronomial Photographi Col-
letion at the Harvard College Observatory, for allowing us to use the plates for this and
other projets. We are grateful to Dan Kaiser of the AAVSO for his valuable help in the
preparation of this report. GWB aknowledges the use of software (KAPPA, PHOTOM)
provided by the Starlink Projet whih is run by CCLRC on behalf of PPARC.
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Delta Velorum (HR 3485, HD 74956, HIP 42913) has been known as a quadruple system
for many years as IDS 08419{5420 (Jeers et al., 1963). The system ontains two ommon
proper motion (CPM) pairs, AB (2
00
) and CD (6
00
), separated by  69
00
. The brighter pair,
Æ Vel (A1V, V = 1:96, B   V = +0:04, aording to Simbad) omprises a bright A-type
star and a ompanion of unknown spetral type, three magnitudes fainter. The primary
omponent was itself resolved as a double star by spekle interferometry (0:
00
6) in 1978
(Tango et al., 1979) and then by the Hipparos satellite (0:
00
736, H
p
= 3:58, Perryman
et al., 1997), although this knowledge has not made its way to all the atalogues. The
CCDM (Dommanget & Nys, 1994) and the MSC (Tokovinin, 1997) only mention the four
well known omponents. The WDSC (Worley & Douglass, 1996), the Third Catalogue
of Interferometri Measurements of Binary Stars (Hartkopf et al., 2000) and the GCPD
(Mermilliod et al., 1997) do inlude the sub-arseond omponent.
On July 1, 1997, a drop of  0:
m
3 in Æ Vel's brightness was observed visually by Otero
(2000a), who went on to observe three more fadings during 1998 and 1999. Independently,
Fieseler (2000) reported a fading in the engineering data of the Galileo star sanner
observations of Æ Vel, on June 19, 2000. Examination of the only other set of Galileo
observations of Æ Vel, whih was made in 1989, shows a partiularly well observed elipse
(see Figure 1). Hipparos also observed Æ Vel but apart from one observation of poor
Table 1: Times of minima
JD Cyle O   C Min Mag. Comment
2447851.692 0 0.00 II 2.2 UB Galileo
2450631.5 62 0.10 I 2.2 vis Otero
2450831.7 66 0.10 II 2.2 vis Otero
2451147.8 73 0.15 II 2.1 vis Otero
2451308.65 77 0.00 I 2.3 vis Otero
2451715.1 86 0.10 I > 2:1 UB Galileo
2451850.45 89 0.00 I 2.4 vis Jansen
2451869.8 89  0.24 II 2.1 vis various
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reliability the 110 observations, made fairly evenly over  1200 days, show that Æ Vel was
onstant to within  0:
m
01 at these times.
From an analysis of all the observations available, Lloyd (2000) and Otero (2000b)
independently were able to t an eentri orbit with a period of approximately 45.16
days, whih was onsistent with both the elipses and the out-of-elipse observations,
prinipally from Hipparos. An international observing ampaign aross the southern
hemisphere using this ephemeris resulted in the visual detetion of elipses on November
1st and 21st, 2000, near the predited times. The times of minima from all the elipses
are gathered in Table 1 and were used to derive the improved ephemeris,
JD
I
= 2447832:10 ( 0:05) + 45:150 ( 0:001) E;
JD
II
= 2447851:692 ( 0:003) + 45:150 ( 0:001) E:
The best observed elipse is that seen by Galileo in 1989 and this is shown in Figure
1 together with  Leonis for omparison. The Galileo star sanner is used for spaeraft
orientation, and not for siene, so the data are not alibrated. The star sanner uses
an unltered photomultiplier tube with a response overing the Johnson U and B bands,
peaking at  4300

A. The light urve shows an almost omplete elipse, with a full width
of 1.0 days, and a depth of 0:
m
30.
Figure 1. The light urve around seondary elipse observed by the Galileo star traker. The
magnitudes are in the natural system of the detetor normalised to the V magnitude of Æ Vel.
Observations of  Leonis are shown for omparison
The 2000 Galileo observations have poorer overage than the 1989 data as Galileo's
telemetry rates were lower, beause the spaeraft was further from the Earth. Also
software was introdued to suppress disordant measurements, whih means that obser-
vations below  2:
m
15 are not reported by the spaeraft. Unfortunately this makes it very
diÆult to ompare the two elipses and assess the relative depths. The other elipses
observed visually do show a marginal but systemati dierene. The three seondary
elipses typially reah 2.1 or 2.2, whih is onsistent with the 1989 Galileo observations,
while the three primary elipses observed were all deeper than 2.2, probably reahing 2.3.
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There is also some suggestion in the visual observations that the primary elipse is shorter
than the seondary. As the orbit is eentri, seondary elipse ours at  = 0:43, and
the period quite long, it is possible that the system is elliptial enough to show dierenes
in the width of the elipses.
Given that there are three resolved omponents of Æ Vel it may be onsidered that
there is a possible unertainty in the identiation of the star responsible for the vari-
ations. However, the variable is unambiguously the brightest omponent, A. The lose
ompanions Aa and B eah ontribute  0:
m
05 to the total light of the system so they
annot be responsible for the observed level of variation.
In the absene of any other information it would appear that both stars in the elipsing
binary are relatively similar. Any substantial dierene would reveal itself in the elipses,
and this appears to be small. Without an aurate desription of the primary elipse, an
orbital solution and detailed modelling, it is impossible to draw any denitive onlusion.
However, if the dierene between the elipses is only  0:
m
1 then this points to only a
small dierene in temperature and radius between the two omponents. The spetral
type, given variously as A0V or A1V, is probably omposite, and the system is probably a
double-lined spetrosopi binary, with K > 50 km s
 1
. The Bright Star Catalogue notes
that the veloity is possibly variable, and quotes two rather dierent values of the v sin i,
0 and 80 km s
 1
.
We onlude that Æ Velorum A is an elipsing binary star probably ontaining two
early main-sequene A-type stars. The Æ Vel system now ontains six omponents. The
spetrosopi binary in an eentri orbit, the lose ompanions Aa and B, and the more
distant CPM pair CD.
Further photometri and spetrosopi observations that will help in modelling the
system are enouraged.
A portion of this researh was funded by NASA and performed at the Jet Propulsion
Laboratory, California Institute of Tehnology. We would like to thank the following
observers for ontributing their observations to the international ampaign: Albert Jansen
and Brian Fraser (South Afria), Fraser Farrell and Mihael Mattiazzo (Australia), Jaime
Gara and Sergio Domnguez, (LIADA, Argentina).
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S Doradus variables | ommonly aliased as Luminous Blue Variables | are evolved
massive stars whih display two major types of photometri variability: `mirovariations'
(suh as the small-amplitude  Cyg variations overing frations of a magnitude on time
sales of 2{3 months) and `S Doradus phases' (large-amplitude long-term variability in
light and olour ranging over magnitudes on time sales of years) whih are assoiated
with wanderings over signiant areas in the HR diagram. For a very detailed disussion
of these types of variabilities, we refer to van Genderen (2000).
 Car has a historial reord of visual-magnitude estimates and photoeletri measure-
ments. Espeially sine its `Great Eruption' in the 1840s and the following years,  Car
has been the subjet of several photometri investigations whih, unfortunately, leave an
appreiable margin of doubt on the exat quantiation of  Carinae's magnitude and
olour. This is beause the internal level of preision of the aquired data is quite often
orretly desribed, though at the same time a proper assessment of the external auray
of the data falls short, speially for datasets spanning years or deades.
Very reently,  Car has been the fous of attention sine it underwent a rapid rise
in visual magnitude that started in the beginning of 1999 with a brightness gradient
amounting to  0:15 mag y
 1
in the visual passband. The steady inrease in visual light
output somewhat slowed down earlier this year, and a preliminary analysis of CCD data
obtained on November 12, 2000 with the Danish 1.54m telesope at ESO La Silla reveals
that  Car is now over its reent peak brightness, and ould be in regress from its rightward
and redward exursion in the HR diagram | its farthest exursion sine about a entury
(see Figure 1).
It is exatly these substantial exursions in the HR diagram, together with the many
peuliarities present in the spetra of these stars, that render invalid the photometri
transformations to a standard system. From the perspetive of the photometrist,  Car
| if not the most famous amongst the S Doradus variables | ertainly is the most
troublesome S Dor star: it simply is the photometrist's ultimate nightmare. In previous
papers (Sterken et al. 1999a, 2001a) we have given an elaborate outline of the major
problems whih photometrists fae when performing long-term monitoring of a omposite
objet like  Car. By its appearane as an extended objet and by its anomalous spetral
nature, this star is the single most diÆult stellar objet to measure or to monitor over a
long time interval. The problems belong to several levels:
y
Based on observations obtained at the Danish 1.54m telesope at ESO La Silla, Chile
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 the extreme brightness of  Car as a naked-eye star
 light urves that are interrupted by seasonal gaps
 the annual reurrene of high air masses that indues signiant olour errors in
broad-band photometry
 non-availability of a versatile photometri setup, viz. a modest-size telesope, suit-
able photometri instrumentation, and an appropriate photometri system
 inompatible photometri lter systems
 presene of variable and strong emission lines in the spetrum
 PMT and CCD photometry with diaphragms and apertures of dierent sizes
The photometri transformation problems are only relatively undisturbing in the visual
passbands, but they do render any omparison of isolated photometri magnitudes and
olour indies very diÆult: the ombination of non-overlapping data taken with dier-
ent detetors, dierent diaphragm sizes and dierent lter systems (even seemingly-lose
UBV systems) is, to say the least, hazardous. From our previous experiene, we estimate
that suh systemati eets may easily reah 0.1{0.2 mag. As suh, when omparing
isolated V magnitudes of  Car, great are must be taken beause the unavoidable dier-
enes between photometri systems may result in very severe disrepanies, rendering the
morphologial shape of the light urve pieewise dependent on the instrumental setup.
But even more disturbing than the problems to bring magnitudes and olours to a
onform sale are the long intervals during whih  Car was not observed. After 1902
there is a gap of almost half a entury during whih there are virtually no reordings of
the star's visual magnitude that ould qualify as a light urve. Then, Albert Jones started
observing in 1952 and arried on for almost 15 years estimating the brightness from his
home observatory in Nelson, New Zealand. Systemati photoeletri measurements only
started in the 1980s under impetus of Arnout van Genderen in the framework of the
Long-Term Photometry of Variables projet (LTPV, Sterken 1983).
The ase of  Car vividly illustrates the loss of fundamental alibrated light- and olour
information that is so ruial for supporting high-resolution ground-based and spae-borne
observations, a situation most detrimental for the orret understanding of the physis
of this unique objet. We, therefore, urge observers in the southern hemisphere
to turn their telesopes to  Car in order to quantitatively doument the
forthoming phase of deline. We underline that any useful photometri monitoring
of this most enigmati star must satisfy the onditions of
1. inluding at least one olour index in the magnitudes time series
2. delivering a vast amount of data | that is, sparse and isolated data sets in mutually
inompatible lter systems are inadequate to understand the brightness evolution
3. yielding data that overlap in time in order to assure ontiguous and homogeneous
blending of adjaent light-urve setions
4. dissemination of data through publiation, preferably after pooling, homogenization
and quality ontrol
That multi-olour photometry is arried out in an established standard system is not an
absolutely neessary ondition, as long as the internal homogeneity of the data on the
natural photometri system is guaranteed.
We are aware that | though measuring this objet takes less than ve minutes per
night | the future of long-term monitoring of  Car looks grim, sine so many useful
telesopes at major observatories have been deommissioned. Large telesopes do not
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Figure 1. Shemati visual-band light urve of  Car 1830{2000. Based on data from Innes (1903),
Jones and Sterken (1997, moving average), van Genderen et al. (1999), Sterken et al. (1999b, 2001b),
this paper
serve the purpose beause they enfore too short integration times. The present situation
seems an apparently unavoidable onsequene of the last deade's deployment of large
and very large telesopes.
Van Helden (1994) argues that sienti instruments serve dierent purposes: in the
rst plae instruments onfer authority | though he shows that frequently a sientist will
laim more authority than the instrument reasonably provides. In astronomy, authority
omes by the size of the primary mirror: data from big telesopes are identied with Big
Siene | the happy term oined by Derek John de Solla Prie to desribe the shining
and all-powerful large-sale harater of modern siene (Prie 1963). Capshew and Rader
(1992) even aentuate that Little Siene is usually dened as laking one or another
harateristi of Big Siene. Our everyday experiene, though, shows that harateristis
of Little Siene that are laking in Big Siene are never disussed.
Big Siene is an inevitable stage in the development of siene. But  Carinae's
temporary move to a maximum in the S Dor phase | a fat that we know and partially
understand through the eorts of Little Siene | more than ever supports the need
for a systemati long-term wath of  Car and some other most eminent massive stars.
The available data | perhaps even more the gaps without data | vividly support Alvin
Weinberg's statement
\We must make Big Siene ourish without, at the same time, allowing it
to trample Little Siene | that is, we must nurture small-sale exellene as
arefully as we lavish gifts on large-sale spetaulars." (Weinberg 1961)
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Epilogue
The drive for larger size is not onned to mirror size alone. It is equally reeted
in other aspets of our sienti ativities, not in the least when assessing the value and
impat of sienti journals. No one today will deny that IBVS, a Little Journal, over
three deades has grown to a journal of Big Stature. Not just by natural growth, but
through most dediated fostering by its sienti and tehnial Editors. Often at the ost
of their own sienti time and for no other return than rendering a very useful tool for
Little Siene.
I dediate this paper to Dr. Laszlo Szabados who retires as Editor at the very
moment that this 5000th Bulletin appears in press.
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